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Description

BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates mainly to a
printing apparatus composed as a thermal transfer type
using a thermal head.

Description of the Related Art

[0002] There is recently a mounting demand for
apparatus for reproducing CRT and other display
screens in color hard copies, and especially, as easy
maintenance system, the apparatus for thermal transfer
on paper by using color ink sheet having yellow,
magenta and cyan colors is being requested.

[0003] For this type of printing apparatus, various
structures have been hitherto proposed, and in a gen-
eral structure, each printing paper separated from the
paper supply unit is conveyed along the conveying path
into the printing unit where the platen roller and thermal
head are opposite to each other, and the printing paper
positioned, that is a predetermined leader portion of the
printing paper is detected and aligned, and the printing
processing is executed with respect to the printing
paper while being conveyed, and is discharged in the
paper discharge unit.

[0004] In the case of color printing, the printing
paper is moved reciprocally plural times between the
platen roller and thermal head by changing the color of
ink sheet every time.

[0005] This type of printing apparatus is conven-
tionally known in the structures as shown in Fig. 1 to
Fig. 4.

[0006] Fig. 1 is, for example, a sectional view of a

conventional printing apparatus disclosed in the Japa-
nese Patent Application Laid-Open No. 63-249674
(1988). In the drawing, numeral 1 denotes a paper sup-
ply unit, 5 is a pinch roller, and 10 is a discharge roller.
The printing paper P supplied from the paper supply
unit 1 is wound around the platen roller 6 by about a half
circumference by pinch rollers 5, 5 and platen roller 6,
and laid over the ink sheet S stored in an ink sheet cas-
sette 8, and while moving the printing paper P and ink
sheet S, thermal transfer is effected by the thermal head
7, and the paper is discharged through the discharge
roller 10.

[0007] In color printing, on one same printing paper
P, ink sheet S of plural colors are laid down sequentially
to reproduce a color copy. In this case, after printing of
one color, the platen roller 6 rotates in the reverse direc-
tion of printing operation to return the printing paper P to
the print start position, and a different color from the first
is printed on the same position of the printing paper P.
This operation is repeated as many time as necessary,
and when printing is over, the printing paper P is dis-

10

15

20

25

30

35

40

45

50

55

charged out of the apparatus from the discharge roller
10 through the platen roller 6.

[0008] In the conventional printing apparatus shown
in Fig. 1, meanwhile, the platen roller 6 has a large
diameter, and the paper supply unit 1 and paper dis-
charge unit 2 are located at both sides of the platen
roller 6, and separately in the upper and lower directions
from the platen roller 6, and therefore the size of the
printing apparatus is large, and since the printing paper
P is wound around the platen roller 6 and becomes
curly, which gives rise to troubles in conveyance, or
color deviation is likely to occur in color printing.

[0009] To solve the problem of large size of the
above printing apparatus, other printing apparatus were
proposed, for example, as shown in Fig, 2 and Fig. 3.
[0010] Fig. 2 is, for example, a schematic side view
of a conventional printing apparatus disclosed in the
Japanese Patent Application Laid-Open No. 180839
(1987). In this printing apparatus, at one side of the
platen roller 6 constructing the printing unit 3, a paper
supply unit 1 and a paper discharge unit 2 are disposed,
and the platen roller 6 is provided with a clamper 6a. In
the conveying path from the paper supply unit 1 to the
platen roller 6, conveying rollers 9, 9 and stationary
paper guides Ga, Ga are disposed, while in the convey-
ing path from the platen roller 6 to the discharge roller
10, there are movable paper guide Gg and stationary
paper guide Gb.

[0011] As shown in Fig. 2 (a), the printing paper P
supplied one by one by the paper supply roller 1a from
the paper supply unit 1 is handed down to the conveying
roller 9, and is conveyed to the opposing position of the
thermal head 7 and platen roller 6 while being regulated
by the stationary paper guide Ga, and with the front end
portion thereof being clamped by the clamper 6a of the
platen roller 6, it is taken up on the platen roller 6 along
with the rotation of the platen roller 6. The thermal head
7 is lowered onto the platen roller 6 together with the ink
sheet S, and is pressed against the surface of the print-
ing paper P, so that thermal transfer is effected by the
thermal head 7.

[0012] When printing is over, the platen roller 6
stops, and the thermal head 7 goes up. The movable
paper guide Gg descends to abut against the circumfer-
ence of the platen roller 6, thereby changing the convey-
ing path to the discharge roller 10 side.

[0013] Finally, as shown in Fig. 2 (b), the platen
roller 6 rotates in the reverse direction to that of the
printing operation, and the printing paper P is sent out to
the discharge roller 10 side along the movable paper
guide Gg and stationary paper guide Gb, and is dis-
charged out of the apparatus by the discharge roller 10.
[0014] On the other hand, Fig. 3 is, for example, a
side view disclosed in the Japanese Patent Application
Laid-Open No. 63-286761 (1988). In this printing appa-
ratus, similarly, the paper supply unit 1 and paper dis-
charge unit 2 are disposed in the upper and lower
positions at one side of the printing unit 3, and the print-
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ing paper P supplied one by one from the paper supply
unit 1 through the paper supply belt 1b is wound up on
the circumference of the pinch roller 5 from the lower
side of the platen roller 6, and is laid over on the ink
sheet S on the platen roller 6, to perform thermal trans-
fer by the thermal head 7. When printing is over, the
movable paper guide Gg is caused to slide on the cir-
cumference of the platen roller 6, so as to discharge the
printing paper P into the paper discharge unit 2 through
the paper supply belt 1b.

[0015] In any case, meanwhile, in color printing, the
printing paper P is rotated as many times as necessary
in the state of being wound on the circumference of the
platen roller 6 so as to contact with ink sheets S of dif-
ferent colors every time to make printing. Symbol F
denotes a cooling fan of the thermal head 7.

[0016] In the conventional printing apparatus shown
in Fig. 2 and Fig. 3, since the supply unit 1 and paper
discharge unit 2 are disposed in upper and lower posi-
tions at one side of the printing unit 3, the size can be
notably reduced, but since the diameter of the platen
roller 6 is large, and downsizing is limited, and moreover
in the structure of printing by winding the printing paper
P on the platen roller 6, being same as in the printing
apparatus shown in Fig. 1, the printing paper P is likely
to be curly, and the number of parts increases because
the conveying path for supplying the printing paper P
and the conveying path for discharging are changed by
operation of the movable paper guide Gg, and since the
movable paper guide Gg is located near the platen roller
6, it is difficult to remove the paper in the event of paper
jamming.

[0017] As the means for solving the problems in the
conventional printing apparatus shown in Fig. 2 and Fig.
3, the printing apparatus as in Fig. 4 is known.

[0018] In Fig. 4, the paper supply unit and paper
discharge unit (neither shown) are disposed at one side
(the left side in Fig. 4) of the printing unit 3, and the
platen roller 6 is made small in diameter, and capstan
roller 4 and pinch roller 5 are disposed opposedly
across the conveying path immediately before the
platen roller 6, that is, at the side of paper supply unit 1
and paper discharge unit 2, and the conveying path con-
necting the capstan roller 4 and platen roller 6 are
formed nearly in a linear form.

[0019] In such a conventional printing apparatus,
although the size is further reduced by reducing the
diameter of the platen roller 6, it is necessary to deter-
mine the entire layout about the conveying path of the
printing paper P, including the relation with the paper
supply unit 1, paper discharge unit 2, and printing unit 3,
but this point has not been considered sufficiently.
[0020] Incidentally, the paper supply unit 1, paper
discharge unit 2 and printing unit 3 which is composed
of the thermal head 7 and ink sheet cassette 8 and oth-
ers in the conventional printing apparatus are structured
as described below.

[0021] Fig. 5 is a schematic side view showing a
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practical constitution of the paper supply unit 1 in the
conventional apparatus, and Fig. 6 is a perspective view
of essential parts seen from the bottom side of the
same, in which numeral 11 denotes a paper cassette for
composing the paper supply unit 1. The paper cassette
11 comprises a casing 12 and a core member 13, and
the casing 12 is open at the front side and in the front
side bottom in the paper supplying direction of the print-
ing paper P, and a top plate 12a is disposed in the upper
portion, and the core member 13 is provided inside.
Below the paper cassette 11, a paper supply roller 14
and a push-tip member 15 are disposed, and a station-
ary paper guide 16 is installed further ahead.

[0022] The core member 13 has separation pawls
13b, 13b for supporting the lower portion of the right and
left corners at the front end side of the supplying direc-
tion of the printing paper P stored in the casing 12, and
the right and left side walls of the rear end portion are
pivoted on the side wall of the casing 12 by using a shaft
13c. The push-up member 15 and arm 14a of the paper
feed roller 14 are coaxially pivoted by using a shaft 15a,
and they are rotated in the direction of arrow around the
shaft 15a by a drive unit not shown, while the paper sup-
ply roller 14 is rotated, and the push-up member 15 con-
tacts with or departs from the contact piece 13d of the
core member 13, and the paper supply roller 14, with or
from the bottom of the printing paper P exposed in the
lower side of the casing 12. As a result, the paper feed
roller 14 is rotated about the shaft 15a, and contacts
with the lower side of the printing paper P with a prede-
termined pressure, and by the frictional force acting
between them, the printing paper P at the lowest posi-
tion is separated from the others, and is fed forward.

[0023] The operation of such paper supply unit 1 is
explained below by reference to the explanatory view of
Fig. 7.

[0024] Fig. 7 shows the paper supplying state, in

which the push-up member 15 is rotated about the shaft
15a and abuts against the contact piece 13d, and
pushes and rotates the core member 13 until the upper
surface of the printing paper P abuts against the top
plate 12a about the shaft 13c, with the both sides of the
front portion of the printing paper P held in the separa-
tion pawl 13b, and stops in the state being thrust
upward.

[0025] The arm 14a is also rotated in the same
direction, and presses the paper supply roller 14, which
is rotated and driven, to contact with the lower side of
the printing paper P with a predetermined pressure. By
the frictional force acting between the paper supply
roller 14 and printing paper P, the printing paper P at the
lowest position is separated from the other printing
papers, and the front end portion slips out of the sepa-
ration pawl 13b, and is guided by the stationary paper
guide 16 to be fed into the printing unit 3.

[0026] The paper supplying position of the printing
paper P is moved from position D to position E as the
number of sheets decreases.
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[0027] In such a conventional paper supply unit 1,
meanwhile, since the paper supplying position moves
from D to E depending on the number of sheets of the
printing paper P, when the storage capacity of the print-
ing paper P is increased, the interval of the stationary
paper guides 16 is also increased accordingly, and the
stationary paper guides 16 come to occupy a wide
space.

[0028] Fig. 8 is, for example, a schematic plan view
showing the positioning means of printing paper P for
the printing unit 3 in the conventional printing apparatus
disclosed in the Japanese Patent Application Laid-Open
No. 1-290465 (1989), and Fig. 9 is its schematic side
view. At one side of the opposing positions of platen
roller 6 and thermal head 7, that is, at the opposite side
of the layout position of the capstan roller 4 and pinch
roller 5, stationary paper guides 17a, 17b are disposed
opposedly above and beneath, and a conveying path for
switchback is formed. The front end of the upper station-
ary paper guide 17a serves also as the guide of the ink
sheet cassette 8, and a hole Gc is provided in the center
of the rear end portion, and a front end sensor SE is dis-
posed here, and a reflector 18 is disposed in the oppos-
ing lower stationary paper guide 17b. When the printing
paper P is detected by the front end sensor SE, the rota-
tion of the capstan roller 4 is stopped, and the printing
paper P is positioned, that is, the predetermined leader
portion is detected and aligned.

[0029] The operation of such positioning means is
described below by reference to the explanatory view
shown in Fig. 10. When supplying paper, as shown in
Fig. 9, the thermal head 7 is waiting aside above the
platen roller 6, and the printing paper P is conveyed in
the arrow direction by the pinch roller 5 and capstan
roller 4, and is led in between the stationary paper
guides 17a, 17b. When the front end of the printing
paper P comes to the sensing point of the front end sen-
sor SE, driving of the capstan roller 4 stops, thereby fin-
ishing the detection and alignment of the printing paper
P.

[0030] As shown in Fig. 10, the thermal head 7
descends until the ink sheet S contacts tightly with the
printing paper P, and the platen roller 6 and capstan
roller 4 are rotated and driven reversely, and the printing
paper P is switched back in the arrow direction, and the
thermal head 7 is heated to make printing.

[0031] In color printing, after printing one color in
the step shown in Fig. 10, the printing paper P is
switched back and returned to the position shown in Fig.
9, and the ink sheet S of the next color is detected, and
thereafter the operation shown in Fig. 9 and Fig. 10 is
repeated as many times as required.

[0032] In such conventional positioning means, in
the case where the beginning of the printing paper P is
detected, since the distance between the front end sen-
sor SE of the printing paper P and the heat generation
unit 7a of the thermal head 7 is long, the printing paper
P sags on the way, and slipping occurs between the
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printing paper P and capstan roller 4, pinch roller 5, and
the printing paper P may run obliquely, and the position-
ing precision is poor, the print start position is likely to be
dislocated, and color deviation occurs in color printing.
[0033] Fig. 11 is, for example, a schematic plan
view showing a thermal head and its positioning means
in a conventional printing apparatus disclosed in the
Japanese Patent Application Laid-Open No. 63-132065
(1988), and Fig. 12 is its schematic side view. The ther-
mal head 7 is shaped like a rod, comprising a linear
heating portion 7a in the middle of the lower side oppo-
site to the platen roller 6, and radiation fin 7b in the
upper side, and the middle portion of the holding mem-
bers 21, 21 disposed at both ends in the longitudinal
direction is pivoted in the middle of the support arms
22a, 22a of the pressing member 22 through the shafts
21a, 21a.

[0034] The pressing member 22 has a pressing
plate 22b opposing to the thermal head 7 in a straddling
manner over the upper sides of the front end portions of
support arms 22a, 22a in an L-shape in side view, and
plural contact springs 23 are disposed between the
pressing plate 22b and the upper surface of the thermal
head 7, accumulating a dilating force, and each base
end portion is pivoted on the shaft 22c, and drooping
pieces 22d disposed at both ends of the front end por-
tion of the support arms 22a, 22a are provided with
notches 22g to be engaged with the shaft 6b of the
platen roller 6, while stopper pieces 22f, 22f are pro-
jected at the positions confronting the rear end portions
21c of the support members 21, 21.

[0035] The operation of such thermal head 7 is
explained referring to the explanatory view of Fig. 13.
[0036] Fig. 13(a) shows a state of the thermal head
7 in the waiting position, and in this state, by the dilating
force of the contact spring 23, the holding member 21
and support arm 22a of pressing member 22 are thrust
in the mutually departing directions, and the rear end
portion 21c of the holding member 21 is abutting
against the stopper piece 22f.

[0037] When pressing the thermal head 7 to the
platen roller 6, by the drive unit not shown, the pressing
member 22 is rotated in the arrow direction shown in
Fig. 13(b) about the shaft 22¢ together with the holding
member 21, and the thermal head 7 abuts against the
circumference of the platen roller 6, and the notches
22g formed in the support arm 22a of the pressing
member 22 are engaged with the shaft 6b of the platen
roller 6, thereby relatively positioning the thermal head 7
and platen roller 6.

[0038] From the state in Fig. 13(b), when the press-
ing member 22 is further rotated, since the thermal
head 7 is contacting with the platen roller 6, the contact
spring 23 is compressed, and the thermal head 7 is
pressed by the platen roller 6 to be in the state shown in
Fig. 12, thereby pressing the thermal head 7 to the
platen roller 6 and positioning the heating portion 7a of
the thermal head, and in this state the heating unit 7a is



7 EP 0 515 224 B1 8

heated to make printing.

[0039] In such conventional thermal head 7 and its
holding member 21, looseness is likely to occur
between the notch 22g and shaft 6b for relatively posi-
tioning the thermal head 7 and platen roller 6, and color
deviation occurs, but, to the contrary, when the fitting of
the notch 22g and shaft 6b is too tightly, the contact
pressure of the heating portion 7a in the thermal head 7
changes, and uneven density occurs, and the load of
the platen roller 6 on the shaft 6b increases to cause
driving loss, and the rotating speed of the platen roller 6
varies, and color deviation occurs similarly.

[0040] Fig. 14 is, for example, a schematic plan
view showing driving unit and cooling means of a ther-
mal head 7 in a conventional printing apparatus dis-
closed in the Japanese Utility Model Application Laid-
Open No. 63-37243 (1988), and Fig. 15 is its schematic
side view, in which another shaft 24 is disposed parallel
to a shaft 22h for pivoting the base end portion of a sup-
port arm 22a at the pressing member 22, the shaft 24
being provided with cam 24a and gear 24b to slide and
contact with the shaft 22h, and this gear 24b is coupled
with a motor M1 through reduction gear 24c and worm
gear 24d.

[0041] As the cooling means of the thermal head 7,
a radiation fin 7b is disposed on the upper surface of the
thermal head 7, and a cooling fan 25 is installed above
the thermal head 7. The radiation fin 7b is dense in the
interval thereof in the middle of the longitudinal direction
corresponding to the distribution of the accumulated
heat temperature of the thermal head 7 shown in Fig.
16, and loose in the interval thereof gradually as going
toward the both ends therefrom, so as to cool corre-
sponding to the accumulated heat distribution of the
thermal head 7.

[0042] The cooling fan 25 is installed so as to blow
air always down toward the thermal head 7 side as indi-
cated by arrow shown in Fig. 15. Numeral 26 is a stop-
per, disposed at the upper side of the both end portions
of the thermal head 7, and is linked to the support arm
22a of the pressing member 22, thereby regulating the
mutual maximum spacing distance.

[0043] The other parts are identified with the same
reference numbers as the corresponding parts in the
conventional apparatus shown in Fig. 11 and Fig. 12.
[0044] The operation of the thermal head 7 is
explained below by reference to the explanatory view
shown in Fig. 17. Fig. 17(a) shows the waiting state, in
which air is blown to the thermal head 7 by the cooling
fan 25.

[0045] When pressing the thermal head 7 to the
platen roller 6, first the motor M1 shown in Fig. 15 is
rotated to turn the shaft 24 and drive the cam 24a, and
the pressing member 22 and the thermal head 7 are
rotated together in the direction of the arrow in broken
line as shown in Fig. 17(a), then the thermal head 7 is
fitted to the circumference of the platen roller 6 as
shown in Fig. 15.
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[0046] From the state shown in Fig. 15, the cam 24a
is further rotated, and the contact spring 23 is com-
pressed by the pressing member 22, and the thermal
head 7 is pressed against the platen roller 6 as shown
in Fig. 17(b) to make printing. At this time, the heat from
the thermal head 7 is released through the radiation fin
7b, while air is brown in from the cooling fan 25 to cool.

[0047] The cooling means, incidentally, may com-
prises a cooling fan F as shown in Fig. 3.

[0048] In such conventional cooling means, the sur-
face area of the radiation fin 7b is small, and a sufficient
cooling effect is not obtained for the amount of heat gen-
erated by the thermal head 7, and since the cooling fan
25 or F is installed above the thermal head 7, even while
the thermal head 7 is at waiting position, the position of
installation of the cooling fan 25 or F is high in order to
avoid mutual interference, and to the contrary, the dis-
tance from the thermal head 7 is long while printing,
resulting in the cooling effect being smaller, and moreo-
ver the overall height of the printing apparatus becom-
ing high, and when the heat is accumulated more in the
thermal head 7, the ink of the ink sheet S sublimes in
excess, and is transferred on the printing paper P, and
hence the printing density varies with the passing of the
time.

[0049] Fig. 18 is, for example, a perspective view of
an ink sheet cassette 8 in a conventional printing appa-
ratus disclosed in the Japanese Patent Application Laid-
Open No. 63-47179 (1988). The ink sheet cassette 8
comprises a cylindrical feed side bobbin 31 winding an
unused ink sheet S, and a cylindrical takeup side bobbin
32 for taking up the used ink sheet S, which are incorpo-
rated inside thereof in parallel to each other with each
one end exposed outside.

[0050] Such ink sheet cassette 8 is stored in a stor-
age magazine 33, and is inserted into or removed from
the printing apparatus in a state of coupling the bobbins
31, 32 with a reel device 34. The reel device 34 is
designed to take up the ink sheet S by rotating the bob-
bin 32 about its axial center line by means of a drive unit
not shown.

[0051] In such conventional ink sheet cassette 8,
when detaching or attaching it, the storage magazine 33
must be drawn out to the front panel of the printing
apparatus by sliding in the arrow direction, and the ink
sheet cassette 8 is taken out by putting a hand into the
storage magazine 33, and the ink sheet cassette 8 must
be put in, and it takes time to detach and attach the ink
sheet cassette 8, and the slide mechanism is needed
for inserting the storage magazine 33 into the printing
apparatus or removing it therefrom, and the number of
parts of the printing apparatus increases on the whole.

[0052] Fig. 19 is, for example, a perspective view of
a drive system corresponding to the reel device 34 (see
Fig. 18) and discharge roller 10 (see Fig. 1 and Fig. 2)
in a conventional printing apparatus disclosed in the
Japanese Patent Application No. 63-122572 (1988). In
the drawing, numeral 41 is a gear linking with a reel
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device 34, and 42 is a gear linking with a discharge
roller 10 of printing paper P. The both gears 41, 42 are
disposed by keeping their axial center lines parallel and
deviating by a predetermined interval in the axial center
line direction, and in the middle of the both gears 41, 42
is disposed a shaft 44 of a square section formed inte-
grally with the shaft of a worm wheel 43, and a relay
gear 45 is put on the shaft 44 so as to slide thereon
through a compression spring 44a.

[0053] On the side of the relay gear 45, that is, on
the opposite side of the contact side of the compression
spring 44a, one fork-shaped end of a changeover lever
46 having the middle portion pivoted by a shaft 46a is
located opposedly across the shaft 44. At the other end
of this changeover lever 46, an engaging groove 46b is
provided, and this engaging groove 46b is engaged with
a pin 47a projecting a little close to the peripheral side of
the worm wheel 47. The worm wheels 43, 47 are linked
with respective motors M2, M3 through worm gears 48,
49.

[0054] Such drive system is explained below by ref-
erence to the explanatory views of operation shown in
Fig. 20 and Fig. 21. Fig. 20 shows the engaged state of
the relay gear 45 and gear 41 linked with the reel device
34 of the ink sheet cassette 8, while the relay gear 45
and the gear 42 linked with the discharge roller 10 are
not engaged.

[0055] The driving force of the motor M2 is transmit-
ted only to the gear 41 through worm gear 48, worm
wheel 43, shaft 44 and relay gear 45, and the reel
device 34 is driven. Next, when the motor M3 rotates in
a predetermined direction, the worm gear 49 and worm
wheel 47 rotate, and the changeover lever 46 rotates
about the shaft 46a through a pin 47a, and the relay
gear 45 oscillates in the arrow direction against the
dilating force of the compression spring 44a, so that the
relay gear 45 is released from the gear 41 and is
engaged with the gear 42 as shown in Fig. 21.

[0056] In this state, the driving force of the motor
M2 is transmitted only to the gear 42, and the discharge
roller 10 is driven, and the reel device 34 stops. When
the motor M3 rotates in the reverse direction, the relay
gear 45 is released from the gear 42, and is engaged
with the gear 41 to return to the state shown in Fig. 20.
[0057] Thus, in the conventional drive system as
abovementioned, the motor M3 is necessary separately
for changing over the transmission of driving force, and
the number of motors increases, resulting in the mech-
anism being complicated, the reliability being lowered,
and the entire apparatus becoming larger in size.
[0058] According to the present invention there is
provided a printing apparatus comprising a printing
paper supply unit, a printing unit for printing on the print-
ing paper, a printing paper discharge unit, and a printing
paper conveying path for connecting said printing paper
supply unit and discharge unit with said printing unit,
wherein said conveying path comprises a first convey-
ing path extending into and through said printing unit
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and linking said printing unit and said discharge unit and
extending almost linearly to allow said printing paper to
move reciprocally, and a second conveying path linking
said supply unit and printing unit and joining said first
conveying path on the way, said discharge unit and said
paper supply unit being positioned one above the other
and said second conveying path and said first convey-
ing path being positioned one above the other, wherein
said conveying path further comprises a sensor dis-
posed at a position between the joining position of said
first and second paths and said printing unit, where said
sensor serves to detect the rear end of the printing
paper when it is conveyed from said supply unit to said
printing unit, thereby requiring only one paper detector
regardless of paper size.

[0059] Such an apparatus can be reduced in the
overall size of the apparatus, can be shorter and linear
in the conveying path of the printing paper, thereby pre-
venting conveying troubles of the printing paper and
heightened in precision of positioning of the printing
paper and thermal head to the platen roller, so as to pre-
vent colour deviation and thereby obtain printing of high
quality.

[0060] The above and further objects and features
of the invention will more fully be apparent from the fol-
lowing detailed description with accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0061]

Fig. 1 is a schematic side view showing a conven-
tional printing apparatus,

Fig. 2 is a schematic side view showing other con-
ventional printing apparatus,

Fig. 3 is a schematic side view showing a different
conventional printing apparatus,

Fig. 4 is a schematic side view showing a further
different conventional printing apparatus,

Fig. 5 is a schematic side view showing a practical
structure of paper supply unit in a conventional
printing apparatus,

Fig. 6 is a perspective view of essential parts see-
ing the paper supply unit in Fig. 5 from the bottom
side,

Fig. 7 an explanatory view of an operation of the
paper supply unit in Fig. 5,

Fig. 8 is a schematic plan view showing a position-
ing sensor for printing paper in a conventional print-
ing apparatus,

Fig. 9 is its schematic side view,

Fig. 10 is an explanatory view of an operation
showing the positioning operation of the printing
paper,

Fig. 11 is a schematic plan view showing a thermal
head and its holding structure in a conventional
printing apparatus,
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Fig. 12 is its side view,

Fig. 13 is an explanatory view of an operation of the
thermal head shown in Fig. 11 and Fig. 12,

Fig. 14 is a schematic plan view showing a drive
unit of thermal head and its cooling means in a con-
ventional printing apparatus,

Fig. 15 is its schematic side view,

Fig. 16 is an accumulated heat distribution drawing
of a thermal head,

Fig. 17 is an explanatory view of an operation
showing the relation between the thermal head
operation and cooling means,

Fig. 18 is a perspective view of an ink sheet cas-
sette in a conventional printing apparatus,

Fig. 19 is a perspective view showing a drive sys-
tem of reel device and discharge roller in a conven-
tional printing apparatus,

Fig. 20 is an explanatory view of an operation of the
drive system shown in Fig. 19,

Fig. 21 is an explanatory view of an operation of the
drive system shown in Fig. 19,

Fig. 22 is a schematic side view of a printing appa-
ratus of the invention,

Fig. 23 is a perspective view of its essential parts,
Fig. 24 is a schematic side view showing a practical
structure of a conveying path of printing paper in a
printing apparatus of the invention,

Fig. 25 is an explanatory drawing showing the con-
veying passage of the printing paper conveyed in
the conveying path shown in Fig. 24,

Fig. 26 is a schematic side view showing other
example of conveying path,

Fig. 27 is a schematic side view showing a different
example of conveying path of printing paper,

Fig. 28 is an enlarged perspective view of essential
parts of the conveying path shown in Fig. 27,

Fig. 29 is an explanatory view of an operation of a
movable paper guide shown in Fig. 27,

Fig. 30 is an explanatory view of an operation of a
movable paper guide shown in Fig. 27,

Fig. 31 is an explanatory view of an operation of a
movable paper guide shown in Fig. 27,

Fig. 32 is a perspective view showing other exam-
ple of movable paper guide,

Fig. 33 is a schematic side view showing a practical
structure of a paper supply unit in a printing appara-
tus of the invention,

Fig. 34 is its explanatory view of an operation,

Fig. 35 is a schematic side view showing a capstan
roller which is a conveying roller disposed in the
conveying path,

Fig. 36 is a schematic plan view of the same cap-
stan roller,

Fig. 37 is a schematic plan view showing other
example of capstan roller,

Fig. 38 is a schematic side view showing a further
different example of capstan roller,

Fig. 39 is a schematic side view showing a further
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different example of capstan roller,

Fig. 40 is a schematic side view showing a further
different example of capstan roller,

Fig. 41 is a schematic side view showing a further
different example of capstan roller,

Fig. 42 is a schematic side view showing a further
different example of capstan roller,

Fig. 43 is a schematic side view showing a further
different example of capstan roller,

Fig. 44 is a schematic plan view showing a head
detecting sensor of printing paper in a printing
apparatus of the invention,

Fig. 45 is its schematic side view,

Fig. 46 is its explanatory view of an operation,

Fig. 47 is a schematic plan view showing a thermal
head and its positioning means in a printing appa-
ratus of the invention,

Fig. 48 is its schematic side view,

Fig. 49 is an explanatory view showing the opera-
tion of positioning of the thermal head,

Fig. 50 is an an explanatory view of operation of the
thermal head and its positioning means,

Fig. 51 is an explanatory view of an operation
showing other example of thermal head and its
positioning means,

Fig. 52 is its schematic side view,

Fig. 53 is a schematic plan view showing a different
example of thermal head and its positioning means,
Fig. 54 is an enlarged perspective view of the posi-
tioning means shown in Fig. 53,

Fig. 55 is a schematic plan view showing the rela-
tion of thermal head and pressing member,

Fig. 56 is its side view,

Fig. 57 is a schematic plan view showing other rela-
tion of thermal head and pressing member,

Fig. 58 is an enlarged perspective view of essential
parts of Fig. 57,

Fig. 59 is a schematic plan view showing a further
different example of thermal head and its position-
ing means,

Fig. 60 is an enlarged perspective view showing
essential parts of Fig. 59,

Fig. 61 is a schematic plan view showing cooling
means of thermal head,

Fig. 62 is its schematic side view,

Fig. 63 is its explanatory view of operation,

Fig. 64 is a schematic side view showing other
example of cooling means of thermal head,

Fig. 65 is a schematic plan view showing the sup-
port structure of the cooling means shown in Fig.
64,

Fig. 66 is a schematic view showing a different
example of cooling portion of thermal head,

Fig. 67 is a perspective view showing a practical
structure of an ink sheet cassette in a printing appa-
ratus of the invention,

Fig. 68 is a sectional view along line VI-VI in Fig. 67,
Fig. 69 is an exploded perspective view of an ink
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sheet cassette,

Fig. 70 is a perspective view showing the relation of
bobbin and reel device in an ink sheet cassette,
Fig. 71 is an explanatory view of an operation
showing the relation of ink sheet cassette and cas-
sette case,

Fig. 72 is an explanatory view of an operation of the
reel device.

Fig. 73 is a perspective view showing other exam-
ple of reel device,

Fig. 74 is a side view showing a different example of
reel device,

Fig. 75 is a schematic plan view of an ink sheet,
Fig. 76 is a perspective view showing a mounting
state of a head detecting sensor of an ink sheet,
Fig. 77 is its schematic side view,

Fig. 78 is an explanatory view of an operation
showing the head detecting operation of the ink
sheet,

Fig. 79 is a schematic side view showing other
example of discharge roller,

Fig. 80 is a schematic side view showing a drive
system of discharge roller,

Fig. 81 is an explanatory view of an operation of the
drive system shown in Fig. 80,

Fig. 82 is an explanatory view of an operation of
supplying and discharge roller shown in Fig. 79,
Fig. 83 is its explanatory view of operation,

Fig. 84 is its explanatory view of operation,

Fig. 85 is a perspective view showing a paper dis-
charge unit and its drive system in a printing appa-
ratus of the invention,

Fig. 86 is an exploded perspective view of a one-
way clutch and its explanatory view of operation,
Fig. 87 is an explanatory view of an operation of a
torque limiter,

Fig. 88 is an explanatory view of an operation of a
paper discharge unit and its drive system,

Fig. 89 is an explanatory view of an operation of a
paper discharge unit and its drive system,

Fig. 90 is a schematic plan view showing a different
example of paper discharge unit and its drive sys-
tem,

Fig. 91 is its schematic side view,

Fig. 92 is its explanatory view of operation, and
Fig. 93 is its explanatory view of operation.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0062] Referring now to the drawings, some of the
preferred embodiments of the invention are described in
detail below.

[0063] Fig. 22 is a schematic side view of a printing
apparatus of the invention, and Fig. 23 is a perspective
view of its essential parts. In the drawing, numeral 1
denotes a paper supply unit for feeding printing paper P
sheet by sheet, 2 is a discharge unit for collecting the
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printing paper P after printing, and 3 is a printing unit.
The paper supply unit 1 and discharge unit 2 are
stacked up vertically and disposed at one side in a box
B , and the printing unit 3, comprising platen roller 6,
thermal head 7, ink sheet cassette 8 and others, is dis-
posed at the other side in the box B across a predeter-
mined interval from the paper supply unit 1 and
discharge unit 2.

[0064] Conveying paths P1, P2 of printing paper P
are arranged between the printing unit 3 and paper sup-
ply unit 1, and discharge unit 2, and a conveying path
P3 for switching back the printing paper P is formed
behind the printing unit 3. The conveying path P2 linking
the printing unit 3 and discharge unit 2 is formed in a
nearly horizontal linear profile, and on the way it is
joined with the conveying path P1 going from the paper
supply unit 1 to the printing unit 3 at a predetermined
angle. At the printing unit 3 side position from this junc-
tion point of the conveying paths P1, P2, a capstan roller
4 is disposed beneath, and a pinch roller 5 is located
above, and a discharge roller 10 is installed just before
the discharge unit 2. Besides, SE1 is a sensor for
detecting and aligning out the beginning portion of ink
sheet S.

[0065] Fig. 24 is a schematic side view showing
practically the constitution of essential parts shown in
Fig. 22. In order to compose the conveying path P1, a
stationary paper guide 51 is disposed beneath the
paper supply unit 1, and other stationary paper supply
guides 52, 53 are provided from the front end of the sta-
tionary paper guide 51 to the junction point of the con-
veying paths P1, P2. On the other hand, to compose the
conveying path P2, a stationary paper guide 54 is dis-
posed between the capstan roller 4 and discharge roller
10, and behind the platen roller 6, moreover, stationary
paper guides 55, 56 are disposed above and below to
compose the conveying path P3.

[0066] The conveying path of the printing paper P is
described below by reference to the operation drawing
shown in Fig. 25. The printing paper P sent out from the
paper supply unit 1 by the paper supply roller 1a is con-
veyed between the stationary paper guides 51, 52, 53
as shown in Fig. 25 (a), and gets into the conveying path
P2 from the conveying path P1, and is pinched between
the capstan roller 4 and pinch roller 5 and conveyed,
running through the platen roller 6 and thermal head 7,
and is led behind into the conveying path P3 between
the stationary paper guides 55, 56, and when the rear
end portion of the printing paper P reaches a specified
position between the platen roller 6 and thermal head 7,
as shown in Fig. 25(b), the printing paper P is stopped,
and the leader portion of the printing paper P is
detected and aligned.

[0067] The thermal head 7 descends together with
the ink sheet S in the ink sheet cassette 8, and is
pressed onto the printing paper P on the platen roller 6,
and the platen roller 6 and capstan roller 4 are rotated
reversely, and while the printing paper P is conveyed in
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the conveying path P2 to the discharge unit 2 side as
shown in Fig. 25 (c), the thermal head 7 is energized,
and printing is made through the heat generation unit
7a, and when printing is over, it is discharged intact into
the discharge unit 2. In this process, in order to protect
the integrated circuit disposed beneath the thermal
head 7, a part of the head cover 7d functions as the
guide for the printing paper P.

[0068] In the case of color printing, meanwhile, the
printing paper P is moved reciprocally between the
platen roller 6 and thermal head 7 in the conveying path
P2, through ink sheets S of different colors every time,
to make printing plural times, and is discharged into the
discharge unit 2.

[Constitution of conveying path of printing paper]

[0069] Fig. 26 is a schematic side view showing the
case of composing a long conveying path P3 corre-
sponding to a long printing paper P, in which stationary
paper guides 57, 58 for composing the conveying path
P3 behind the printing unit 3 are disposed after being
curved upward along the side wall of the box B.

[0070] The other constitution and operation are
substantially same as in the constitution of the printing
apparatus shown in Fig. 25, and corresponding parts
are identified with same reference numbers.

[0071] In such constitution, the free space in the
box B may be effectively utilized, and the box B is pre-
vented from becoming larger in size.

[0072] Fig. 27 is a schematic side view showing a
further different example of the conveying path of the
printing paper P, and Fig. 28 is an enlarged perspective
view of its essential parts. In this embodiment, of the
upper and lower stationary paper guides 55, 56 formed
behind the platen roller 6, the front end portion of the
stationary paper guide 55 is extended to the platen
roller 6 side, and at the extended front end, a movable
paper guide 59 is disposed.

[0073] The movable paper guide 59 is curved in a
V-form as obvious from the side view in Fig. 28, and the
curved portion is pivoted by the shaft 59a, in the hole
55a opened in the stationary paper guide 55, while a
leaf spring 59c is abutting against the base end portion
59b, and the front end portion is always thrust and held
in the direction of departing from the stationary paper
guide 56 side by the leaf spring 59c.

[0074] The operation of this movable paper guide
59 is explained below together with enlarged explana-
tory views of operation in Fig. 29 to Fig. 31.

[0075] As shown in Fig. 29, while the thermal head
7 is at the waiting position, since the movable paper
guide is pressed in its base end portion 59b by the leaf
spring 59c, the front end portion side is positioned in the
state being away from the stationary paper guide 56.
When the thermal head 7 descends, first, as shown in
Fig. 30, a part of the head cover 7d of the thermal head
7 abuts against the movable paper guide 59, and
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pushes it down and turns it about the shaft 59a by
resisting the leaf spring 59c, and is positioned parallel to
the front end portion of the stationary paper guide 56 as
shown in Fig. 31. When the thermal head 7 goes up, it
returns to the position shown in Fig. 29 through the
same process as above. As a result, the allowance for
the printing paper P to be curved in the conveying path
P3 is eliminated, and the positioning precision of the
printing paper is heightened, and conveying troubles of
the printing paper P can be prevented.

[0076] Fig. 32 is a perspective view showing other
example of the movable paper guide 59, and in this
embodiment, meanwhile, coil springs 60, 60 are exter-
nally fitted on the shaft 59a for pivoting the movable
paper guide 59, and one end of the coil spring 60 is
stopped on the movable paper guide 59, and the other
end on the stationary paper guide 55, respectively.
[0077] In such an embodiment, the constitution may
be simplified more than that in which the leaf spring 59¢
is used.

[0078] The other constitution and operation are
substantially same as the movable paper guide 59
shown in Fig. 28, and corresponding parts are identified
with same reference numbers, and explanations thereof
are omitted.

[Constitution of paper supply unit]

[0079] Fig. 33 is a schematic side view showing a
practical constitution of the paper supply unit 1, in which
numeral 70 denotes a paper cassette for composing the
paper supply unit 1. The paper cassette 70 is composed
by disposing a middle casing 72 inside a rectangular
outer casing 71 having the upper portion opened, and
paper supply roller 1a and stationary paper guide 74 are
disposed in the lower portion, and pushdown lever 75
and pressing lever 76 are disposed further in the upper
portion.

[0080] The middle casing 72 comprises separation
pawls 72a at both sides of the front bottom portion in the
paper supplying direction of the printing paper P, an
abutting piece 72b to contact with the front end of the
push-down lever 75 above the middle portion, and a
stopping piece 72c extending forward at the front end
portion, and the both side walls of the rear end portion
are pivoted on the side wall of the outer casing 71 by
means of shaft 72d.

[0081] The stopping piece 72c extending to the
front end side of the middle casing 72 is disposed on the
spring retainer 71a in the state of being mounted on the
dilating spring 71b stored in the spring retainer 71a dis-
posed inside of the front end portion of the outer casing
71, and then is located between the upper and lower
stoppers 71c, 71d, and is always in the state of abutting
against the upper stopper 71c.

[0082] The paper supply roller 1a is disposed
against the middle of the lower portion of the outer cas-
ing 71, and it is designed to contact with the lower side
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of the printing paper P located at the lowest position of
the stock of the printing papers P stored in the middle
casing 72 when the middle casing 72 is pushed and
turned downward. The push-down lever 75 and press-
ing lever 76 are pivoted coaxially on the shaft 77, and
when they are rotated about the shaft 77 in the direction
of arrow, the front end of the push down lever 75 abuts
against the contact piece 72b of the middle casing 72,
thereby pushing down and turning the middle casing 72
about the shaft 72d. The stationary paper guide 74 is
opposite to the front portion and front lower portion of
the outer casing 71.

[0083] The operation of such paper supply unit 1 is
explained below by reference to the explanatory view of
operation shown in Fig. 34. Fig. 34 (a) shows the
standby state of paper supplying, and Fig. 34 (b) shows
the paper supplying state. In the standby state, the
push-down lever 75 is rotated about the shaft 77 in the
direction of arrow by a drive unit not shown, and its front
end abuts against the contact piece 72b, and accord-
ingly the lower side of the printing paper P stored in the
middle casing 72 is pushed and turned to the position
contacting with the paper supply roller 1a.

[0084] Next, as shown in Fig. 34 (b), the pressing
lever 76 rotates in the arrow direction to abut on the
upper surface of the printing paper P to further press the
middle casing 72, and the lower surface of the printing
paper P is pressed with a specified pressure against the
paper supply roller 1a which is rotated and driven. By
the frictional force acting between the paper supply
roller 1a and printing paper P, the conveying force for the
printing paper P is generated, and the printing paper P
at the lowest position in the middle casing 72 is sepa-
rated from other papers, and is sent out in the arrow
direction, and is fed to the printing unit 3 side between
the paper guides 74.

[0085] When supplying of the printing paper P is
over, the pushdown lever 75 and pressing lever 76
return to the former position shown in Fig. 33, thereby
finishing one cycle of paper supplying operation. The
printing paper P supplied from such paper supplying
unit 1 is transferred to the conveying path P2 through
the conveying path P1 as clear from Fig. 22, and is
pinched between the capstan roller 4 and pinch roller 5,
and is conveyed to the printing unit 3 side.

[Practical constitution of capstan roller]

[0086] Fig. 35 is a schematic side view showing the
printing unit 3 and the conveying path P2 in its vicinity,
and Fig. 36 is a schematic plan view of the capstan
roller 4 shown in Fig. 35. In the vicinity where the platen
roller 6 and thermal head 7 are opposing to each other,
the capstan roller 4, which is a drive roller, is installed at
the lower side across the conveying path P2 of the print-
ing paper P, while the pinch roller 5, which is a driven
roller, is disposed at the upper side, opposedly in upper
and lower positions. The capstan roller 4 is composed

10

15

20

25

30

35

40

45

50

55

10

by externally fixing the roller main body 4b made of
metal or the like on the outer circumference of the shaft
4a.

[0087] On the surface of the outer circumference of
the roller main body 4b, as shown in Fig. 36, projections
4c are regularly formed in a spiral form nearly at prede-
termined intervals at an angle a preferred within 20° to
40° to the conveying direction of the printing paper P
and at spiral pitch of 0.1 to 1 mm, and the crossing
angle P of the lines linking projections positioned at the
shortest distance of the projection row adjacent in the
axial length direction is set to be 90°.

[0088] Consequently, the row of the projections 4c¢
is positioned in a state slightly deviated in the peripheral
direction of the capstan roller 4, and the projection 4c
abuts against the printing paper P passing between the
capstan roller 4 and pinch roller 5 at any position in the
axial length direction, and by conveying the printing
paper P with the projection biting in, slipping of the print-
ing paper P and capstan roller 4 is prevented, and a
strong conveying force capable of preventing distur-
bance of conveyance by external effect may be
obtained.

[0089] When the projection 4c bites into the printing
paper P, the surface of the printing paper P may be pos-
sibly damaged, but the capstan roller 4 having the pro-
jections 4c on the surface is located on the opposite
side of the printing surface of the printing paper P and
the pinch roller 5 is located at the printing surface side,
so that the printing surface of the printing paper P may
be protected, so that the printing quality will not be dam-
aged.

[0090] If, incidentally, the arraying angle o of the
projections 4c is 45° or more, and the crossing angle
is 90° or more, the present portion and absent portion of
the projections are alternately formed in the peripheral
direction of the capstan roller 4, and in certain regions
the projections 4c¢ do not contact with the printing paper
P, and slipping may occur.

[0091] Fig. 37 is a schematic plan view showing
other example of the capstan roller, and in this embodi-
ment, projections 4c are formed at both ends in the axial
length direction for a predetermined length in the axial
length direction, respectively, and the middle portion in
the axial length direction is free of projections 4c. In this
way, by dividing the projection forming region on the sur-
face of the capstan roller 4 into two positions in the axial
length direction so that the projections may be present
only in both end portions in the widthwise direction of
the printing paper P, the composition of the capstan
roller 4 may be simplified, and it is possible to manufac-
ture easily and at low cost, so that the cost may be
saved.

[0092] The other constitution and action are sub-
stantially same as in the embodiment shown in Fig. 36,
and corresponding parts are identified with same refer-
ence numbers and explanations are omitted.

[0093] Fig. 38 is a schematic plan view showing a



19 EP 0 515 224 B1 20

further different example of the capstan roller, in which
projections 4c, 4d are formed at both ends in the axial
length direction for a predetermined length respectively,
and the arraying directions of the projections 4c, 4d at
both ends are mutually opposite, and the angle o to the
conveying direction of the printing paper P is set at 30°.
[0094] Fig. 39 is a perspective view showing
another different example of the capstan roller 4, in
which a handle 65 is fixed or externally adhered to one
shaft end of the capstan roller 4, preferably at one end
of the maintenance door side.

[0095] The structure of the capstan roller is not par-
ticularly defined, but as shown in Fig. 36 to Fig. 38, for
example, a row of projections 4c, 4d may be formed, or
may not be formed as in the prior art.

[0096] The other constitution is substantially same
as the constitution shown in Fig. 35, and the corre-
sponding parts are identified with the same reference
numbers.

[0097] In such an embodiment, by using the handle
65 for manually rotating the capstan roller 4, jamming of
printing paper P near the platen roller 6 and capstan
roller 4 may be easily cleared, and the reliability may be
enhanced.

[0098] Fig. 40 is a perspective view showing a fur-
ther different example of the capstan roller 4, and Fig.
41 is a partial sectional view showing the relation
between the capstan roller 4 and outer plate 66, in
which D-cut portion 4h is formed at one shaft end of the
capstan roller 4, and the handle 65 has also a D-cut por-
tion corresponding to this D-cut portion 4h so as to be
inserted in or removed from the shaft 4h in its axial
length direction.

[0099] The handle 65 has a flange portion 65a
larger in outside diameter than its handle portion, and
only the handle portion is exposed outside from a hole
66a smaller in diameter than the flange portion 65a
pierced in the outer plate 66, and by inserting it or
removing it (about 10 mm) into the position indicated by
broken line or the position indicated by solid line shown
in Fig. 41 as required, so that the handle 65 may be
rotated easily. When the handle 65 is drawn out to the
maximum extent, the flange portion 65a abuts against
the back of the outer plate 66 to prevent it from slipping
out of the shaft 4a.

[0100] In such an embodiment, when the handle 65
for manually rotating the capstan roller 4 is not neces-
sary, it is positioned inside the hole 66a, and when nec-
essary, it can be drawn out from the hole 66a, and the
handle 65 does not interfere the ease of manipulation.
[0101] Fig. 42 is a partial sectional view showing a
constitution in which a door 67 is disposed in the part
corresponding to the hole 66a of the outer plate 66, in
which an outer door 67 for opening and closing the hole
66a is pivoted outside of the outer plate 66 in a state
being thrust toward the closing side, so as to be rotated
between the closing position and the opening position
rotating 90° to the front side. Inside the door 67, there is
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a hole 67a nearly equal to the diameter of the hole 66a,
and when the door 67 is rotated to the closing position,
the hole 67a is opposite to the hole 66a, and the handle
65 is held at its front end in the state of projecting out-
ward of the outer plate 66 by the length corresponding
to the depth of the hole 67a as shown by broken line, so
that the handle 65 may be drawn out easily.

[0102] After clearing paper jamming, by closing the
door 67, the handle 65 is pushed inside of the 66a to
return to the former position.

[0103] Fig. 43 is a schematic sectional view show-
ing a different embodiment of the invention. Usually,
when a motor of the type which generates a holding
torque so that spontaneous rotation may not occur due
to disturbance while not driving is used as the driving
motor for the capstan roller 4, the motor holding torque
becomes a large load, and manual rotation of the han-
dle 65 is difficult.

[0104] In this embodiment, accordingly, when the
handle 65 is drawn out to the manual operation position,
the sensor SE2 detects it, and the current flowing into
the motor which is the driving source is cut off, and the
holding torque of the motor is cut off, and the load of the
drive system is alleviated, and manual rotation is made
easy to enhance the controllability.

[0105] The position detection sensor SE2 is com-
posed of electric, magnetic or optical sensor, and when
detecting the flange portion 65a of the handle 65, the
current is cut off for the driving motor of the capstan
roller 4, for example, the stepping motor.

[0106] The printing paper P caught between the
capstan roller 4 and the pinch roller 5 is led into the con-
veying path P3 through the printing unit 3, and the rear
end portion of the printing paper P is detected and
aligned at the predetermined position.

[0107] Fig. 44 is a schematic plan view showing the
configuration of the head detecting sensor of printing
paper P in a printing apparatus of the invention, and Fig.
45 is its schematic side view. In the drawing, numeral 68
is a shaft disposed parallel to the shaft 4a of the capstan
roller 4, and on this shaft 68 is supported a suspension
frame 69 positioned at each end of the moving range of
the printing paper P. Each suspension frame 69 is
formed in an L-shape in side view as shown in Fig. 45,
and each pinch roller 5 is supported rotatably around
the mounting shaft 69¢ between a pair of support pieces
69a, 69a projecting toward the direction of the platen
roller 6, parallel to the capstan roller 4.

[0108] The other end of the suspension frame 69 is
linked to a tension spring 69b, and each pinch roller 5 is
contacting with it at the side of the capstan roller 4. In
the middle of two pinch rollers 5,5, the sensor SE3 for
detecting the front end of the printing paper P is
installed downward, with its detection point determined
at position a shown in Fig. 45. Opposite to this detection
sensor SE3, a reflector 69d is disposed below the mov-
ing range of the printing paper P. The position a which is
the detection point of the sensor SE3 is set as being
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shifted to the opposite side of the platen roller 6 by the
portion of L from the line b linking the axial center lines
of the pinch roller 5 and capstan roller 4, and the posi-
tion a is the beginning position of the printing paper P.
[0109] Positioning of the printing paper P is
explained together with the explanatory view of opera-
tion shown in Fig. 46. Fig. 46 (a) shows the state of
paper supplying, and the thermal head 7 is waiting away
above the platen roller 6. When the printing paper P is
conveyed in the direction of the arrow by means of the
pinch roller 5 and capstan roller 4, and led in between
the stationary paper guides 55, 56, and the rear end of
the printing paper P passes through the position a
shown in Fig. 45, the fact above is simultaneously
detected by the sensor SE3, and driving of the capstan
roller 4 is stopped, thereby detecting the head as shown
in Fig. 45.

[0110] Fig. 46 (b) shows the printing state, in which
the thermal head 7 is lowered to contact the ink sheet S
with the surface of the printing paper P, and the printing
paper P is conveyed in the direction of arrow by the
pinch roller 5 and capstan roller 4, and the heat genera-
tion unit 7a of the thermal head 7 is heated to make
printing.

[0111] The detection sensor SE3 installed between
the independent pinch rollers 5, 5 detects the front end
of the printing paper P near the printing unit 3, by con-
trast to the beginning sensor SE of the printing paper P
in the prior art as shown in Fig. 9, and therefore the
head detecting precision of the printing paper P is
enhanced. Besides, the pinch roller 5 is independently
suspended, and if the mutual diameters of the pinch roll-
ers 5 are slightly different, an equal supplying speed is
applied to the right and left sides of the printing paper P,
so that the printing paper P may not run obliquely.

[Practical structure of thermal head]

[0112] Fig. 47 is a schematic plan view showing the
thermal head 7 composing the printing unit 3 in a print-
ing apparatus of the invention, and its support mecha-
nism, and Fig. 48 is a schematic side view, and Fig. 49
is an explanatory view if operation for positioning the
thermal head.

[0113] The thermal head 7 is installed at the lower
side of the front end portion of a holding member 21 in
a T-form in plan view, and its rear end portion is pivoted
between the brackets 81a, 81a erected on the bush 81
externally mounted on the shaft 21d, by means of a cou-
pling shaft 83 in the state of being thrust to the platen
roller 6 side through an intervening coil spring 82.
[0114] On the other hand, a pressing member 22 is
similarly shaped in a T-form in plan view, and a pressing
plate 22b is set between the front ends of the support
arms 22a, and its rear end portion is integrally fixed to
the shaft 24 with a set screw 22h. The pressing plate
22b is opposing upward to the front end portion of the
holding member 21, and a contact spring 23 is interven-
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ing between it and the front end of the holding member
21.

[0115] Incidentally, numeral 22e is a stopper dis-
posed on the upper surface of the front end portion of
the holding member 21, and it is facing upward to the
front end portion of the pressing member 22, and the
relative position of the holding member 21 and pressing
member 22 is regulated in the state of giving a proper
dilating force to the contact spring 23.

[0116] Numeral 21f denotes radiation fins disposed
on the holding member 21. At one end of the shaft 21d
24, a gear 24b is provided, and through a reduction gear
24c which is engaged with this gear 24b, it is engaged
with a worm gear 24d disposed on the output shaft of
the motor M1, and the shaft 21d is rotated according to
normal and reverse driving of the motor M1, and the
holding member 21 and pressing member 22 are
rotated about the shaft 21d, and the thermal head 7 is
pressed on the platen roller 6, or is departed therefrom.
[0117] On both sides of the front end portion of the
holding member 21 for mounting the thermal head 7, as
shown in Fig. 48, guide plates 21g are suspended, and
guide pins 84a, 84a are projecting from the side frames
84, 84 above the both end portions of the platen roller 6
to above the platen roller 6, respectively. Each guide
plate 21g is provided with a vertical portion 21m as
shown in Fig. 48, and a slant portion 21n inclining at a
predetermined angle to it, and when the thermal head 7
descends to the platen roller 6 side, the slant portion
21n of the guide plate 21g slides on the guide pin 84a,
and when the thermal head 7 further goes down, the
vertical portion 21m slides on the guide pin 84a, thereby
positioning, as shown in Fig. 49, in the longitudinal
direction of the thermal head 7 with respect to the platen
roller 6, that is, in the conveying direction of the printing
paper P.

[0118] The positioning operation of such thermal
head is described below by reference to the explanatory
view of operation shown in Fig. 50. Fig. 50 (a) shows the
state of the thermal head 7 waiting upward, in which the
holding member 21 and the pressing member 22 are
thrust by the coil spring 82 and pushed out to the platen
roller 6 side.

[0119] In consequence, when the shaft 21d is
rotated by the motor M1 shown in Fig. 47, the pressing
member 22 fixed therein is put in rotation, and the slant
portion 21n of the lower end of the guide plate 21g abuts
against the guide pin 84a, as shown in Fig. 50 (b). When
the pressing member 22 is further rotated, the holding
member 21 is rotated to the platen roller 6 side by the
contact spring 23, and the guide pin 84a slides along
the slant portion 21n of the guide plate 21g, and is
pushed back to the bush 81 side.

[0120] When the pressing member 21 is further
rotated, as shown in Fig. 50 (c), the thermal head 7
stops in the state of abutting against the platen roller 6,
and the contact spring 23 is compressed, and the
pressing force on the platen roller 6 is maintained. In
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this state, the thermal head 7 is energized to make print-
ing.

[0121] Fig. 51 is a schematic plan view showing
other example of thermal head 7 in a printing apparatus
of the invention and its support structure, and Fig. 52 is
its schematic side view.

[0122] In this embodiment, instead of the guide pin
84a as shown in Fig. 47, a detachable collar 85b is fitted
to the pin 85a. By replacing such a guide pin 85 with a
collar 85b having a different outside diameter, the posi-
tion to be positioned of the platen roller 6 with respect to
the thermal head 7 may be freely adjusted.

[0123] The other constitution and operation are
substantially same as that of embodiment shown in Fig.
47 and Fig. 48, and the corresponding parts are identi-
fied with same reference numbers and explanations are
omitted.

[0124] Fig. 53 is a schematic plan view showing a
further different example of the thermal head 7 in a
printing apparatus of the invention and its support struc-
ture, and Fig. 54 is a partially enlarged perspective view
showing the mounting state of the guide pin shown in
Fig. 53.

[0125] In this embodiment, instead of the guide pin
84a directly fitted to the side frame 84 as in the embod-
iment shown in Fig. 47, the guide pin 84a is disposed at
a movable adjusting plate 86, and the movable adjusting
plate 86 is fixed on the side frame 84 so as to be adjust-
able by means of set screw 86a. That is, as shown in
Fig. 54, a slot 84b is disposed at the side frame 84 so as
to extend in the direction parallel to the coupling shaft
83 (see Fig. 53), in other words, in the conveying direc-
tion of the printing paper P, and with the guide pin 84a
projected inward of the side frame 84 through the slot
84b, it is screwed and tightened to the side frame 84 by
the set screw 86a through the slot 86b. Numerals 84c,
86¢c are graduations as the guideline for moving stroke
of the movable adjusting plate 86.

[0126] In such a constitution, within the range of slot
84b, moving and adjusting the movable adjusting plate
86 in the conveying direction of the printing paper P with
respect to the side frame 84, the front and rear positions
of the thermal head 7 to the platen roller 6 may be
adjusted to be equal to the right and left.

[0127] Fig. 55 is a schematic plan view showing
other example of thermal head and support structure
thereof in a printing apparatus of the invention, and Fig.
56 is its schematic side view.

[0128] In this embodiment, as a relative positioning
stopper of the holding member 21 and pressing mem-
ber 22 of the thermal head 7, instead of the stopper 22e
shown in Fig. 53, a holding plate 87 is disposed on the
upper side of the curved portion in a downward U-shape
at the holder member 21, and a roller 88 is pivoted at a
lower position of the holding plate 87 between right and
left support arms 22a, 22a of the pressing member 22,
and only the upward movement of the roller 88 is regu-
lated by the holding plate 87.
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[0129] As a result, when positioning the thermal
head 7 on the platen roller 6, the holding member 21
smoothly slides in the longitudinal direction by the rota-
tion of the roller 88.

[0130] Fig. 57 is a schematic side view showing a
different example of the thermal head and its support
mechanism in an printing apparatus of the invention,
and Fig. 58 is its partially enlarged perspective view. In
this embodiment, by making use of the repulsive force
of two magnets 89, 90 magnetized in the vertical direc-
tion, only the upward motion of the pressing member 22
is regulated.

[0131] More specifically, the magnet 89 magnetized
in the S pole at the upper side and N pole at the lower
side as shown in Fig. 58 is fixed in the lower surface of
the holding plate 87, and a mounting plate 22j is dis-
posed between the support arms 22a of the pressing
member 22 located beneath the holding plate 87, and
the magnet 90 magnetized in the N pole at the upper
side and S pole at the lower side is fixed on the mount-
ing plate 22j. Hence, the opposing polarities repel
against each other to regulate only the upward motion
of the pressing member 22, while the longitudinal
motion of the holding member 21 in the contact opera-
tion is not regulated, so that the smooth motion of the
thermal head 7 is guaranteed.

[0132] Fig. 59 is a schematic plan view showing a
still different example of the thermal head and its sup-
port structure in a printing apparatus of the invention,
and Fig. 60 is its partially enlarged perspective view. In
this embodiment, in order to regulate the movement of
the thermal head 7 in the axial length direction of the
shaft 21d, a stopper ring 91 abutting against one side of
the bush 81 as shown in Fig. 59, and the spacer mem-
ber 92 abutting against the other side, are fixed on the
shaft, respectively, and outside the spacer member 92,
a spring retainer 93 is fixed on the shaft 21d, and a coil
spring 94 is intervening between the spring retainer 93
and spacer member 92.

[0133] The spacer member 92 is formed in an
upward U-shape as shown in Fig. 60, and the support
arm 22a of the pressing member 22 is engaged with the
shaft 21d in a manner of straddling over the portion
fixed on the shaft 21d, and by the dilating force of the
coil spring 94, the bush 81 is thrust to the stopper ring
91 side.

[Cooling means of thermal head]

[0134] Fig. 61 is a schematic plan view showing the
configuration applied to the thermal head showing the
cooling means of the thermal head, and Fig. 62 is its
schematic side view.

[0135] In the holding member 21 of the thermal
head 7, in addition to the radiation fins 21f disposed at
the position corresponding to the mounting position of
the thermal head 7, there are radiation fins 21p also on
the upper surface of the curvature formed at the base
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end side of the holding member 21, and a cooling fan 95
is installed above the radiation fins 21p.

[0136] Concerning such cooling means of the ther-
mal head, the operation is described below by reference
to the explanatory view of operation shown in Fig. 63. In
the cooling means of such a thermal head 7, the heat
generated from the heat generation unit 7a of the ther-
mal head 7 is led into the radiation fins 21f, 21p through
the holding member 21 by heat conduction, and is radi-
ated therefrom, and moreover from the cooling fan 95,
air is blown out always toward the radiation fins 21p side
to promote cooling as indicated by arrow while the ther-
mal head 7 is in waiting state as shown in Fig. 63 (a) or
in the printing state as shown in Fig. 63 (b).

[0137] Besides, since the cooling fan 95 faces to
the above of the radiation fins 21p disposed on the
upper surface of the middle portion of the holding mem-
ber 21 being small in the radius of rotation, even during
printing action when the distance between the cooling
fan 95 and thermal head 7 is the longest as in Fig. 63
(b), the distance to the radiation fins 21p is shorter than
in the prior art as shown in Fig. 15, so that it is possible
to cool effectively. The operations of the holding mem-
ber 21 and pressing member 22 of the thermal head 7
are substantially same as the cases shown in Fig. 47
and Fig. 48, and same reference numbers are given to
the corresponding parts.

[0138] Fig. 64 is a schematic side view showing
other example of the cooling means of the thermal head
7 in the printing apparatus, and Fig. 65 is a schematic
plan view showing the moving mechanism of the cooling
fan.

[0139] In the embodiment, the cooling fan F for
cooling the thermal head 7 is movable, and while the
thermal head 7 is in printing action, it comes closer to
the thermal head 7, and when the thermal head 7
returns to the waiting position, it is drawn back to the
position for avoiding interference.

[0140] Fig. 64 shows the constitution in which the
cooling means of the invention in the conventional print-
ing apparatus shown in Fig. 3 is applied, and while the
thermal head 7 is at the printing position indicated by
solid line in fig. 64, the cooling fan F is moved to the
position indicated by solid line, and while the thermal
head 7 is at the waiting position indicated by broken line,
the cooling fan F is moved to the position indicated by
broken line.

[0141] Fig. 65 shows the moving mechanism of the
cooling fan F, in which numerals 97, 97 are guide rods
disposed parallel to each other, and the cooling fan F is
movably mounted on the both guide rods 97, 97 at its
both ends through linear guides 98, 98. At the linear
guide 98 of one side, a rack 98a is fixed, and this rack
98a is engaged and linked with a worm gear 99c dis-
posed on the output shaft of a motor M12 through pinion
99a and gear 99b.

[0142] The operation of the above moving mecha-
nism is explained below. In Fig. 64, when the thermal
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head 7 moves from the positmon of the broken line to
the position of the solid line, the motor M12 begins to
rotate simultaneously or somewhat later, and this oper-
ation is transmitted to the rack 98a by way of the worm
gear 99c, gear 99b, and pinion 99a, and the cooling fan
F is moved in the axial direction of the guide rods 97, 97
through the linear guides 98, 98, and stops near the
thermal head 7.

[0143] When the thermal head 7 returns to the posi-
tion of broken line, the motor M12 begins to rotate
reversely at the same time or somewhat before, and the
cooling fan F is drawn back to avoid interference with
the thermal head 7.

[0144] The other constitution and operation are
substantially same as in the conventional apparatus
shown in Fig. 2, and corresponding parts are identified
with the same reference numbers, and are not
explained again.

[0145] Fig. 66 is a schematic plan view showing
other example of a cooling fan F, in which the cooling fan
F has a support rod 100 disposed at one end, and the
end of the support rod 100 is fixed on the output shaft of
a motor M13. Such a cooling fan F is moved in an arc
form within the horizontal plane according to normal
and reverse rotation of the motor M13, and when the
thermal head 7 is at the printing position, it moves to the
position indicated by solid line, and when the thermal
head 7 returns to the waiting position, it escapes in
advance to the position indicated by broken line.

[Practical constitution of ink sheet cassette and its drive
unit]

[0146] Fig. 67 is a perspective view showing the
state of mounting the ink sheet cassette 8 on a cassette
case 106, Fig. 68 is a partial sectional view along line of
VI-VIin Fig. 67, Fig. 69 is an exploded view, Fig. 70 is a
perspective view showing the coupling state of the reel
device and bobbin of the ink sheet cassette, and Fig. 71
is a perspective view of the state of dismounting the ink
sheet cassette 8 from the case 106.

[0147] The ink sheet cassette 8 comprises, as
shown in Fig. 69, cylindrical portions 101, 101 for incor-
porating a bobbin 105a containing an unused ink sheet
S, and a bobbin 105b for taking up the used ink sheet S,
which are coupled into one body by means of a coupling
portion 102 having a communicating passage. The cas-
sette case 106 is composed by integrally coupling with
a coupling portion 108 cylindrical holding portions 107,
107 for holding the cylindrical portions 101, 101 of the
ink sheet cassette 8, and the coupling portion 108 is
provided with a stopper 109 for preventing the cassette
8 from slipping out so as to be movable in the vertical
direction, or specifically between the detaching region
of the ink sheet cassette 8 and the withdrawn position.

[0148] The ink sheet cassette 8, as shown in Fig.
69, contains bobbins 105a, 105b in its cylindrical por-
tions 101, 101, and the ink sheet S is installed in the
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cassette case 106 as being put on the cylindrical por-
tions 101, 101 through the passage of the coupling por-
tion 102, and the front end portions of the bobbins 1053,
105b are coupled to the reel devices 110, 110 respec-
tively as shown in Fig. 67.

[0149] The bobbins 105a, 105b are substantially
identical in structure, and a practical structure of the
bobbin 105a is shown in Fig. 70. A flange 105c is dis-
posed on the outer circumference of the opening at one
end of the bobbin 105a, and a guide tube 105e having
inner blades 105d at plural positions in the inner circum-
ference is provided in the opening.

[0150] The reel device 110 has a shaft 110b of
polygonal column form in the middle of one side of the
gear 110a, and a ring with blade 110c having a polygo-
nal hole is fitted therein, and a coil spring 110d is inter-
vening between the ring with blade 110c and gear 110a,
and the ring with blade 110c is thrust toward the shaft
end side. Numeral 110e is a stopper externally fixed to
the shaft end portion. On the other hand, the gear 110a
of the reel device 110 coupled with the bobbin 105a is
engaged with a gear 111 fixed on the output shaft of a
motor M14 as shown in Fig. 69.

[0151] The operation of such a cassette is
explained together with the explanatory views in Fig. 71
and Fig. 72. The ink sheet cassette 8 is usually installed
in the cassette case 107 as shown in Fig. 67 by against
the dilating force of the coil spring 110d shown in Fig.
68, and a shaft 110b of the reel device 110 is inserted
into the bobbins 105a, 105b, and the ring with blade
110c is engaged in the guide tube 105e of the bobbins
105a, 105b to be stopped together with the inner blade
105d, and when the motor M14 is rotated, the bobbin
105b is rotated through the gear 111 and gear 110a, so
that the ink sheet S is moved from the bobbin 105a to
105b.

[0152] On the other hand, in the state shown in Fig.
67, when the stopper 109 is moved in the direction of
arrow, the dilating force of the coil spring 110d of each
reel device 110 thrust with dilating force in the state
shown in Fig. 72 is released, and the ink sheet cassette
8 is pushed out in the arrow direction from the cassette
case 106 as shown in Fig. 71, and at the same time cou-
pling of ink sheet cassette 8 with reel device 110 is
released.

[0153] In such an embodiment, only by moving the
stopper 109 to the release position, the ink sheet cas-
sette 8 may be easily taken out of the cassette case 106
by making use of the dilating force of the coil spring
110d, and the slide mechanism of the cassette storage
magazine 33 and ink sheet cassette 8 as in the prior art
shown in Fig. 18 is not needed, and the number of parts
may be decreased.

[0154] Fig. 73 is a perspective view showing other
example of the reel device, in which, instead of the ring
with blade 110c in Fig. 72, a ring with blade 112 having
a base portion 110f is used in a state of integrally cou-
pling portions between the blades at one end of the
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gear 110a side.

[0155] The other constitution is same as in Fig. 72,
and corresponding parts are identified with same refer-
ence numbers, and explanations are omitted.

[0156] In such a constitution, the contact area of the
reel device 110 and each bobbin increases, and the
dilating force of the coil spring 110d is uniformly trans-
mitted to all bobbins, so that the ink sheet cassette 8
may be pushed out securely.

[0157] Fig. 74 is a side view showing a different
embodiment of the reel device, in which plural dampers
113 are installed between gear 110a and ring 112 with
blade of the same structure as shown in Fig. 73.

[0158] In this constitution, the dilating force of the
coil spring 110d is relaxed and transmitted to the ring
112 with blade, and the ink sheet cassette 8 is moder-
ately pushed out from the cassette case 106.

[0159] The other constitution and operation are
substantially same as the embodiment shown in Fig. 73,
and corresponding parts are identified with same refer-
ence numbers, and explanations are omitted.

[Ink sheet head detecting sensor]

[0160] Fig. 75 is a schematic plan view of ink sheet
S. The ink sheet S has leader marks Na, Nb, Nc, Nd at
the beginning of each color region of Y, M, C, that is, at
the moving direction side, as shown in Fig. 75. For
example, when detecting the beginning of the yellow
region Y, the ink sheet S is stopped at the position
where the marks Na and Nb are simultaneously
detected by the head detecting sensors SE1, SE1 (see
Fig. 23). To detect the beginning of the magenta region
M, the mark Nc is detected by one sensor SE1, and for
the cyan region C, the mark Nd is detected by one sen-
sor SE1, so that each color region of the ink sheet S is
detected.

[0161] Fig. 76 is a perspective view showing a case
of applying the ink sheet detecting sensor to the con-
ventional apparatus shown in Fig. 8 and Fig. 9, and Fig.
77 is its side view. As the head detecting sensor SE1 for
ink sheet S, the reflection type sensor is disposed at the
stay 61, so that it is less affected by the heat of the ther-
mal head 7.

[0162] A pair of detecting sensors SE1, SE1 are
installed at a predetermined interval on a stay 61 so as
to confront with a reflector 7f disposed on the front sur-
face of the thermal head 7 at the waiting position above
the platen roller 6. The lower end edge of the reflector 7f
has the front end formed in a curvature so as to serve
also as the guide of the ink sheet S.

[0163] The head detecting motion of ink sheet S is
explained by reference to the explanatory view of oper-
ation shown in Fig. 78. Fig. 78 (a) shows the head
detecting state of the printing paper P and ink sheet S,
in which the printing paper P is conveyed from the arrow
direction by the pinch roller 5 and capstan roller 4, and
it stops at the position where the front end thereof is
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detected by the sensor SE, and the leader is pulled out.

[0164] On the other hand, the thermal head 7 is
lowered until its reflector 7f confronts the sensors SE1,
SE1, and in the process of the ink sheet S being taken
up in the arrow direction, when the marks Na and Nb
shown in Fig. 75 are detected, the movement of the ink
sheet S stops, and the yellow region Y is led out.
[0165] Fig. 78 (b) shows the printing state, in which
the thermal head 7 descends to press the ink sheet S to
the printing paper P, and the printing paper P is con-
veyed in the arrow direction by the pinch roller 5 and
capstan roller 4, and the thermal head 7 is heated to
make printing.

[0166] In such a constitution, the detecting sensors
SE1, SE1 confront the reflector 7f when the thermal
head 7 comes to the head position of the ink sheet S,
and therefore the time exposed to the heat effect of the
thermal head 7 is short, so that its function may not be
sacrificed.

[Constitution of discharge roller]

[0167] Fig. 79 is a schematic side view showing
other constitution of a paper discharge roller in a print-
ing apparatus of the invention, and Fig. 80 is a sche-
matic side view showing the drive system in the state
shown in Fig. 79. In this embodiment, instead of the dis-
charge roller 10 shown in Fig. 24, a supply/discharge
roller 121 is used as the drive roller serving both supply-
ing and discharging, and as the driven rollers to roll ther-
eon, pinch rollers 122, 123 are disposed.

[0168] The supply/discharge roller 121 is located
between conveying paths P1, P2 near the junction point
of the conveying path P1 for paper supplying and con-
veying path P2, and the pinch roller 122 is disposed to
roll on the supply/discharge roller 121 across the con-
veying path P1, and the pinch roller 123 is disposed to
contact with and depart from the supply/discharge roller
121 across the conveying path P2.

[0169] In Fig. 80, a rotary lever 125 which supports
the supply/discharge roller 121, pinch roller 122, and
pinch roller 123 is directly pivoted on a frame 120 or on
a support frame not shown through a shaft 125a in a
state of not interfering with an sliding lever 124. The slid-
ing lever 124 is formed like a rod, and in the middle of
the longitudinal direction, slots 124a, 124b extending in
the longitudinal direction are engaged with guide pins
120a, 120b projecting to the side face of the frame 120
so as to be movable reciprocally in the lateral direction,
and at one end thereof a pin 124c is provided to contact
with a stopping piece 125d of a rotary lever 125, while a
pin 124d engaged with a cam groove 126b of a cam
gear 126 is provided at the other end side.

[0170] The rotary lever 125 has at its support piece
125b pivoting with the pinch roller 123, and a stopping
piece 125d having an engaging recess 125c abuts
against a pin 124c projecting from the sliding lever 124,
and furthermore the stopping piece 125e is linked with
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the frame 120 through a tension spring 125f, and it is
always thrust and held in the arrow direction by the ten-
sion spring 125f. A cam gear 126 is pivoted on the frame
120 through a shaft 126a, and is engaged and linked
with a worm gear 128 of a motor M14 through a worm
wheel 127.

[0171] On the side surface of the cam gear 126, a
groove 126b is formed, and a pin 124d projecting from
the sliding lever 124 is inserted into this groove 126b,
and the sliding lever 124 is moved reciprocally in the
arrow direction by the rotary shaft of the motor M14.
[0172] Fig. 81 is an explanatory view of operation of
the drive system shown in Fig. 80, in which both pinch
rollers 122, 123 are rolling on the supply/discharge
roller 121. That is, in Fig. 80, when the motor M14 is
driven and the cam gear 126 is rotated in the arrow
direction, the pin 124d engaged in the groove 126b is
moved away from the center of rotation of the cam gear
126, and the sliding lever 124 is moved in the direction
of arrow in Fig. 81, and the pin 124c abutting against the
stopping piece 125d of the rotary lever 125 is engaged
with the engaging recess 125c. As a result, the rotary
lever 125 thrust by the tension spring 125f is rotated in
the direction of arrow, so that the pinch roller 123 rolls
on the supply/discharge roller 121.

[0173] The operation of such supply/discharge
roller 121 and pinch rollers 122, 123 is explained
together with the explanatory views of operation shown
in Fig. 82 to Fig. 84.

[0174] Fig. 79, Fig. 80 show the state of paper sup-
plying, in which the supply/discharge roller 121 and sup-
ply pinch roller 122 are rotated in the direction of arrow
respectively, and the printing paper P is conveyed from
the paper supply unit 1 to the printing unit 3 side in the
arrow direction. At this time, the capstan roller 4 and
pinch roller 5 are rotating respectively in each arrow
direction, and the printing paper P is conveyed into the
conveying path P3 through the portion between the
platen roller 6 and thermal head 7 by the capstan roller
4 and pinch roller 5. When the rear end of the printing
paper P reaches the specified position and is detected,
the rotations of the supply/discharge roller 121 and cap-
stan roller 4 stop temporarily, and the platen roller 6
moves upward, and the printing paper P is pressed
against the thermal head 7 through the intervening ink
sheet S as shown in Fig. 82.

[0175] At the position contacting with the printing
paper P, the head of yellow region Y of the ink sheet S
is detected, and the thermal head 7 is heated and the
yellow ink is transferred on the printing paper P to
record the yellow image, while the printing paper P is
conveyed to the conveying path P2 side. When record-
ing of the yellow image is over, after the capstan roller 4
stops temporarily, the platen roller 6 descends in the
arrow direction and is departed from the thermal head
7, and, as shown in Fig. 83, the capstan roller 4 and
pinch roller 5 are rotated and driven in the arrow direc-
tion, and the head of printing paper P is returned to the
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beginning position. At the same time, the ink sheet S is
forwarded to search the head of next magenta region M.

[0176] When the printing paper P returns to the
head position again, the capstan roller 4 stops rotating
temporarily, and the platen roller 6 goes up again in the
arrow direction, and the printing paper P is pressed
against the thermal head 7 through the ink sheet S, and
the magenta image is recorded over the already
recorded yellow image. When the recording of magenta
image is over, the cyan image is similarly recorded, and
color printing is over.

[0177] When color printing is over, as shown in Fig.
81 and Fig. 84, the pinch roller 123 is pressed against
the supply/discharge roller 121, and the printing paper
P is discharged toward the discharge unit 2.

[0178] In such an embodiment, the printing paper P
is fed by the supply/discharge roller 121 and pinch roller
122 for supplying paper which is always pressed
thereto, working in pair, when the pinch roller 123 is
pressed against the supply/discharge roller 121, they
work as a pair to discharge printing paper P, so that one
supply/discharge roller 121 may be used for both sup-
plying and discharging paper, and the number of rollers
required for supplying and discharging the printing
paper P may be reduced, while the driving force trans-
mitting mechanism may be simplified, and the number
of parts decreases.

[Practical constitution of discharge unit]

[0179] Fig. 85 is a perspective view showing the
drive system in the discharge unit 2, in which a reel
device 110 linking with the ink sheet cassette and dis-
charge unit 2 of printing paper P which has finished
printing are driven by one motor M15. At a predeter-
mined interval from the gear 110a installed in the reel
device 110 shown in Fig. 67 and Fig. 68, a pulley inte-
grated gear 131 and gear 132 with one-way clutch func-
tion are provided. The gear 110a, pulley integrated gear
131, and gear 132 composing one-way clutch are dis-
posed with their axial center lines mutually directed par-
allel to each other, and the pulley integrated gear 131
and gear 132 are engaged with a worm wheel 133 dis-
posed coaxially, and the gear 110a with a gear 132,
respectively.

[0180] Fig. 86 is an exploded perspective view and
explanatory view of operation of one-way clutch. The
gear 132 composing the one-way clutch is fitted to slide
in the axial length direction on a shaft 133a of the worm
wheel 133 as shown in Fig. 86 (a), and as shown in Fig.
86 (b) the torque of the worm wheel 133 is transmitted
to the gear 132 through the shaft 133a when the worm
wheel 133 rotates about the shaft 133a in the direction
of arrow, and the gear 132 also rotates together in the
arrow direction, and on the other hand, as shown in Fig.
86 (c), when the worm wheel 133 rotates in the arrow
direction, if the gear 132 is loaded, the shaft 133a and
gear 132 idle, and the torque of the worm wheel 133 is
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not transmitted to the gear 132.

[0181] Therefore, the pulley integrated gear 131 is
rotated together with the motor M15 even when the
motor M15 rotates in any direction, but when the reel
device 110 is rotated together with the motor M15 when
the motor M15 runs in one direction, but is not rotated
when the motor M15 runs in the opposite direction.
[0182] Therefore, the pulley of the pulley integrated
type gear 131 is linked with the pulley of the pulley inte-
grated bevel gear 136 through the rubber belt 135, and
this pulley integrated bevel gear 136 is engaged with the
bevel gear 137a which composes a torque limiter 137.
The torque limiter 137 has a bevel gear 137a and pulley
137b disposed coaxially, and as shown in Fig. 87 (a),
while the bevel gear 137a is rotating in the arrow direc-
tion, unless the pulley 137b is loaded as specified, the
torque of the bevel gear 137a is transmitted to the pulley
137b, so that the pulley 137b also rotates together in the
arrow direction.

[0183] On the other hand, as shown in Fig. 87 (b),
when the pulley 137b is loaded more than specified,
slipping occurs between the bevel gear 137a and pulley
137b, and the torque of the bevel gear 137a is not trans-
mitted to the pulley 137b. The pulley 137b, as clear from
Fig. 85, is linked to a pulley 139 through a rubber belt
138 on which a discharge lever 140 is mounted on the
way. The front end portion of the discharge lever 140 is
formed like a fork, and this front end portion is projecting
upward from beneath the paper guide plate 141 through
the guide grooves 141a, 141b, and by the rotation of the
rubber belt 138, the discharge lever 140 is designed to
move reciprocally in the arrow direction along the guide
grooves 141a, 141b.

[0184] The operation of thus composed drive sys-
tem is explained together with the explanatory views of
operation shown in Fig. 88 and Fig. 89. In Fig. 88, the
worm wheel 133 is rotated in the arrow direction by the
rotation of the motor M15, and in this case as shown in
Fig. 86 (b), the gear 132 having the one-way clutch
mechanism is rotated together in the arrow direction,
and the gear 110a of the reel device 110 engaged
therewith rotates in the arrow direction, thereby taking
up to detect the beginning of the ink sheet S.

[0185] Besides, by the rotation of the pulley inte-
grated gear 131, the pulley integrated bevel gear 136
rotates in the arrow direction, but since the discharge
lever 140 abuts against the ends of the grooves 141a,
141b disposed in the paper guide plate 140 and the
rotation in the arrow direction of the pulley 137b is
loaded, slipping occurs between the bevel gear 137a
and pulley 137b, and the pulley 137b does not rotate.
[0186] The printing paper P having been finished to
be printed is sent out onto the paper guide plate 141
from the arrow direction as indicated by single dot chain
line in Fig. 88, and is positioned by the guide plate not
shown.

[0187] Fig. 89 shows the case where the motor M15
rotates reversely from the state shown in Fig. 88, and



33 EP 0 515 224 B1 34

the worm wheel 133 is rotated in the direction of the
arrow, in which as shown in Fig. 86 (c), the shaft 133a
and gear 132 idle, and the gear 110a does not rotate,
and the reel device 110 stops. On the other hand, the
pulley integrated gear 133 is rotated in the arrow direc-
tion, and the pulley integrated bevel gear 136 is rotated
through the rubber belt 135, and the bevel gear 137a of
the torque limiter 137 is rotated in the arrow direction.

[0188] In this state, since load is not applied to the
rotation of the pulley 137b in the arrow direction, and the
pulley 137b is also rotated together in the arrow direc-
tion, and moves the discharge lever 140, and dis-
charges the printing paper P in the direction orthogonal
to the previous conveying-in direction. As the discharge
lever 140 is further moved to reach the ends of the
grooves 141a, 141b provided in the paper guide 141 as
shown in Fig. 89, the pulley 137b is loaded, and slipping
occurs between the bevel gear 137a and pulley 137b,
and the rotation of the pulley 137b stops.

[0189] Fig. 90 is a schematic plan view showing
other example of the discharge unit 2, and Fig. 91 is its
schematic side view. On the paper guide plate 141, the
printing paper P is conveyed from the arrow direction in
the same way as in the previous embodiment.

[0190] In the region of the conveyance of the print-
ing paper P onto the paper guide plate 141, holes 141c,
141d are formed against both sides of the conveying
direction of the printing paper P, and conveying rollers
151, 152 are disposed above and beneath the paper
guide plate 141 against these holes 141c, 141d in mutu-
ally contacting state. The upper conveying roller 151 is
a driving roller, and is fixed on the shaft 153.

[0191] The shaft 153 is provided with worm wheel
154 and pulley 155, and is coupled with the motor M15
through a worm gear 156 engaged with the worm wheel
154, and is linked with a pulley 158 disposed on the
shaft 157 through the pulley 155 and worm gear 156.
[0192] The shaft 157 is provided with a gear 159
with one-way clutch function, together with a pulley 158,
and the gear 159 idles on the shaft 157 while the con-
veying roller 151 is driven so as to convey the printing
paper P onto the paper guide plate 141, or the motor
M15 is rotating normally, and rotates together with the
shaft 157 when the motor M15 is rotating reversely,
thereby transmitting the output of the motor M15 to a
cam gear 161 through a reduction gear 160.

[0193] The cam gear 161 has a pin 161a projecting
at a position closer to the peripheral portion of the side
face as shown in Fig. 91, and the pin 161a is inserted
into a slot 162b in the longitudinal direction formed in an
erecting piece 162a of an sliding lever 162. The sliding
lever 162 is linked with a discharge block 164 through
an swinging lever 163.

[0194] The sliding lever 162 and swinging lever 163
are disposed beneath the paper guide plate 141 parallel
thereto. Pins 141e, 141f provided on the paper guide
plate 141 are inserted into slots 162b, 162c formed at
the sliding lever 162 in a direction parallel to the convey-
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ing direction of the printing paper P, and a pin 163b pro-
vided on the swinging lever 163 is inserted in a slot
162d formed in a direction orthogonal to the extending
direction of the slots 162b, 162c, so as to move recipro-
cally in the arrow direction accompanying the rotation of
the cam gear 161.

[0195] On the other hand, the swinging lever 163 is
pivoted beneath the paper guide 141 by the shaft 163a,
and is linked with the sliding lever 162 through the pin
163c disposed on one arm thereof, while a pin 164a dis-
posed at the discharge block 164 is inserted in the hole
163c disposed on the other arm, thereby rotating about
the shaft 163a accompanying the reciprocal move of the
swinging lever 163.

[0196] The discharge block 164 is installed in a
guide groove 141g extending in a direction orthogonal
to the conveying direction of the printing paper P formed
in the middle of the paper guide plate 141, so as to be
movable reciprocally in the arrow direction through pins
164a, 164b, and a pair of stopping pieces 164c for push-
ing out the printing paper P are disposed in the upper
portion, and as the swinging lever 163 rotates about the
shaft 163a, the printing paper P is carried out in the
arrow direction orthogonal to the conveying direction, so
as to be discharged into a discharge tray not shown.
[0197] The operation of thus composed discharge
unit 2 is described below while referring to the explana-
tory views of operation in Fig. 92 and Fig. 93. First, in
Fig. 90 and Fig. 91, the torque of the motor M15 is trans-
mitted to conveying rollers 151, 151 through worm gear
156, worm wheel 154 and shaft 153, and the conveying
rollers 151, 151 are rotated in the arrow direction
respectively as shown in Fig. 92, and the printing paper
P is conveyed into the paper guide plate 141 from the
arrow direction shown in Fig. 90. At this time, idling
occurs between the shaft 157 and the gear 159 having
one-way clutch function, and the discharge block 164 is
in stationary state.

[0198] When the printing paper P is completely
pushed out onto the paper guide plate 141, itis released
from between the conveying rollers 151, 152, and the
motor M15 rotates reversely. The torque of the motor
M15 is transmitted to the cam gear 161 through the
worm gear 156, worm wheel 154, shaft 153, rubber belt
166, shaft 157, gear 159 and reduction gear 160, and
the cam gear 161 is rotated in the arrow direction shown
in Fig. 92. The sliding lever 162 moves parallel in the
arrow direction shown in Fig. 92 (a), and the swinging
lever 163 rotates in the arrow direction about the shaft
163a, and the discharge block 164 moves in the arrow
direction, thereby pushing out the printing paper P in the
arrow direction by the stopping pieces 164c, 164c.
[0199] Fig. 93 shows the state where the cam gear
161 rotates by 180° from the state in Fig. 92 and the
printing paper P is about to be discharged from the
paper guide plate 141. The cam gear 161 keeps rotating
further, rotating 360° from the state in Fig. 92 to return
to the state in Fig. 92, when the discharge block 164 is
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pulled back to the former position shown in Fig. 90, and
the motor M15 stops rotating, and discharge action is
over. Again, the motor M15 is put in normal rotation, and
the head of the ink sheet S is detected and led out, and
thereafter the same operation is repeated.

[0200] In a such drive system, by discharging the
printing paper P conveyed onto the paper guide plate
141 by the conveying roller 151 by force, the printing
paper P is discharged securely to prevent paper jam-
ming and other troubles, and since the specified dis-
charge action is over when the cam gear 161 makes
one revolution, the discharge block 164 may be
removed reciprocally only by varying the rotating direc-
tion of the motor M15, and moreover by using the gear
159 having one-way clutch function, transfer of the print-
ing paper P by the conveying roller and discharge of the
printing paper P by the discharge block 164 may be
effected by one motor M15, and the number of motors
required is smaller, which contributes to downsizing of
the apparatus and enhancement of the reliability.
[0201] In the present invention, the first conveying
path from the printing unit to the discharge unit is nearly
linear, and it joins on its way with the second conveying
path from the feed unit to the printing unit, so that the
conveying path of the printing paper is shortened, and
conveying troubles of the printing paper may be
decreased, and the size may be further reduced.
[0202] In the present invention, also, since the
paper supply port is disposed at the bottom of the paper
cassette, the conveying path until the paper to be fed is
taken into the conveying path is shortened, and the con-
stitution is simplified, and the reliability is heightened by
decreasing the paper conveying and supplying troubles.
[0203] In the present invention, also, since the con-
veying roller is provided with slide preventive means on
the printing paper, the printing paper may be positioned
accurately, and dislocation of printing position and color
deviation may be prevented, and hence the printing
quality may be improved.

[0204] Further, in the present invention, the printing
head is accurately moved and positioned on the platen
roller, and color deviation in color printing may be pre-
vented, and the printing quality may be enhanced fur-
ther.

[0205] Furthermore, in the present invention, since
the printing head is held tiltably so as not to be parallel
to the platen roller, and therefore the printing head is
pressed with a uniform pressure on the platen roller,
that is, on the printing paper, so that the printing density
may be uniform.

[0206] As this invention may be embodied in sev-
eral forms without departing from the spirit of essential
characteristics thereof, and the present embodiments
are therefore illustrative and not restrictive, since the
scope of the invention is defined by the appended
claims rather than by the description preceding them,
and all changes that fall within meets and bounds of the
claims,or equivalent of such meets and bounds thereof
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are therefore intended to be embraced by the claims.

Claims

1. A printing apparatus comprising a printing paper
supply unit (1), a printing unit (3) for printing on the
printing paper (P), a printing paper discharge unit
(2), and a printing paper conveying path (P4, P,) for
connecting said printing paper supply unit and dis-
charge unit with said printing unit, wherein said
conveying path comprises a first conveying path
(P2) extending into and through said printing unit (3)
and linking said printing unit (3) and said discharge
unit (2) and extending almost linearly to allow said
printing paper to move reciprocally, and a second
conveying path (P4) linking said supply unit and
printing unit and joining said first conveying path on
the way, said discharge unit (2) and said paper sup-
ply unit (1) being positioned one above the other
and said second conveying path (P4) and said first
conveying path (P») being positioned one above the
other, wherein said conveying path further com-
prises a sensor (SEj) disposed at a position
between the joining position of said first and second
paths (P,, P4) and said printing unit (3), where said
sensor (SEj3) serves to detect the rear end of the
printing paper when it is conveyed from said supply
unit to said printing unit, thereby requiring only one
paper detector regardless of paper size.

2. Apparatus according to claim 1, wherein said paper
supply unit (1) is provided with a paper cassette
(70) which comprises a paper feed port at the bot-
tom thereof and pawl member having separation
pawls (72a) for holding both side portions of the
down stream side of the printing paper, and a paper
feeding roller (1a) which is pressed against the
printing papers from the lower side to generate fric-
tion force and takes out the lowest printing paper
from said separation pawls to feed it from said
paper feed port by said friction force at paper feed-
ing, comprising:-

press down means (75, 76) for pressing down
said pawl member downwardly and generating
conveying force between said paper feed roller
(1a) and the printing paper by applying press-
ing force to the printing papers contained in
said paper cassette at the transition state from
said stand-by state to said paper feeding state;
and

a paper guide (74) which is provided at the
lower portion of the down stream side of the
said paper cassette, and guides for the printing
paper conveyed from said paper cassette.

3. Apparatus according to claim 2, wherein means
(71d, 72c) are provided for positioning said pawl
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member at the position where said pawl member is
housed in said paper cassette in the stand-by state,
and at the position where said pawl member
depends from said paper cassette with predeter-
mined distance in the paper feeding state.

Apparatus according to claim 1, 2 or 3, said appara-
tus including a capstan roller (4) as a driving roller
which conveys the printing paper and a pinch roller
(5) as a driven roller which is disposed opposite to
said capstan roller, wherein said capstan roller (4)
is disposed at the reverse side of the printing face of
the printing paper and said pinch roller (5) is dis-
posed at the printing side of the printing paper, and
said capstan roller (4) has, on the surface thereof,
rows of projections (4c) regularly arranged at an
angled direction with respect to the paper convey-
ing direction within a predetermined range and at
an interval whose direction is perpendicular to said
angled direction within a predetermined range.

Apparatus according to claim 4, wherein said pre-
determined range of angled direction is less than
45°, and said predetermined range of interval is 0.1
mm to 1.0 mm.

Apparatus according to claim 4 or 5, wherein said
projection rowas at the surface of said capstan
roller is divided into two portions in the axial direc-
tion of said capstan roller and is disposed at both
end portions of the printing paper.

Apparatus according to claim 4, 5 or 6, wherein said
capstan roller (4) is provided with a handle (65)
which enables a user to manually rotate said cap-
stan roller.

Apparatus according to claim 7, comprising means
(4h) for moving said handle in the axial direction of
said capstan roller.

Apparatus according to claim 7 or 8, comprising:-

a sensor (SE,) which detects that said handle
is drawn out from the apparatus;

a motor as a driving source of said capstan
roller which generates holding torque for pre-
venting free rotation by disturbance of the
applying voltage in the case where said motor
does not drive; and

means for cutting current to said motor in the
case where said sensor detects that said han-
dle is drawn out from the apparatus.

Apparatus according to any preceding claim,
wherein said printing unit (3) includes a thermal
printing head (7) which moves to be close to or sep-
arated from a platen roller (6), and prints the print-
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ing paper by heating said thermal head,

wherein said printing head (3) is supported by a
supporting member (21) which is tiltable with
respect to the axis of said platen roller and is mov-
able in forward and reverse directions with respect
to the conveying direction of the printing paper, and
is positioned at predetermined position of said
platen roller by a guide member on moving to print-
ing position, said apparatus further comprising

a right and left frame (84);

a pair of pins (84a) adjacent said right and left
frame, which have their axis parallel to the axis
of said platen roller (6); and

a guide plate (21g), at both ends of a holding
member (21) holding said thermal head (7),
which contacts sad pins (84a), and positions
said thermal head (7);

wherein the other end of said holding member
(21) is supported by a supporting bush (81)
which is rotatably pivoted by a supporting shaft
(24) of said thermal head (7) through a spring
(82) which forces said guide plate (219g) in the
direction to be always contacted with said pins
(84a).

Apparatus according to any preceding claim,
wherein said paper supply unit (1) includes a pinch
roller (5) and a capstan roller (4) for conveying the
printing paper and wherein the printing unit (3)
includes a thermal head (7) and means for printing
on the printing paper by transferring ink from an ink
sheet (S) while applying a predetermined electric
signal to said thermal head and passing the printing
paper interposing said ink sheet between said ther-
mal head and a platen (6),

wherein said pinch roller is composed of a plurality
of rollers (5) which are suspended independently,
and disposed coaxially and symmetrically in the
axial direction, and

a sensor (SEj3) for detecting that the front end of the
printing paper is provided at the centre of said roll-
ers, and a reflector (69d) for said sensor is provided
at a position opposite thereto.

Apparatus according to any one of claims 1 to 11,
wherein said supply unit (1) includes a pinch roller
(5) for conveying the printing paper and wherein
said printing unit (2) prints on the printing paper by
transferring ink from an ink sheet (S) while applying
a predetermined electric signal to a thermal head
(7) and passing the printing paper interposing said
ink sheet between said thermal head (7) and a
platen (6), and further comprising:-

above said pinch roller (5), a sensor (SE), hav-
ing an emitting unit and a receiving unit, for
detecting a predetermined mark (N5-Ng) on
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said ink sheet (S) for searching the head of
said ink sheet; and

at the end surface of said thermal head (7), a
reflector (7f) of said sensor and serving for a
guide of said ink sheet; and

wherein the mounting angle of said sensor
(SE4) is adjusted opposite to said reflector at
the time when said thermal head (7) reaches
the position where the head of said ink sheet is
detected.

13. Apparatus according to any preceding claim,

wherein said printing unit includes a cassette (8)
which contains a feeding side bobbin (105a) form-
ing a cylindrical shape and on which an ink sheet
(S) is wound, and a winding side bobbin (105b)
forming a cylindrical shape and winding said ink
sheet under the state in which one end of each said
bobbin is exposed to the outside and parallel, and
makes said bobbin rotate within a surface perpen-
dicular to the center axis thereof to wind up said ink
sheet by transmitting torque to said wind up side
bobbin, comprising:-

a wing (110c) which engages with the one end
of said bobbin exposed from said cassette and
transmits torque to said bobbin;

a reel disk (110a) which slidably supports said
wing (110c) and has a shaft (110b) whose slid-
ing length is long enough, and rotates integrally
with said wing;

a spring (110d) which pushes said wing to
engage said bobbin and said wing, and has an
extending force strong enough to discharge
said cassette out of the apparatus;

a guide (107) which slidably supports said cas-
sette, and

a stopper (110e) which stops said cassette in
the apparatus against said extending force of
said spring, and releases the extending force of
said spring when necessary.

14. Apparatus according to claim 10, comprising:-

a roller (88) which is rotatably mounted parallel
to the axis of said platen roller, a pressing
member (22) for contacting said thermal head
to said platen roller, and presses said holding
member (21) by being fixed and rotating
through said spring (82), and

a regulating plate (87) which is fixed at said
holding member (21) and regulates only
upward movement of said rollers.

15. Apparatus according to claim 10, comprising:-

two magnets (89, 90) being magnetized in ver-
tical direction, and one of which is fixed at said
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holding member (87) and the other is fixed at a
pressing member (22) in the manner that the
same pole of both magnets are opposite each
other,

whereby only upward movement of said press-
ing member (22) by the reaction of said spring
(82) is regulated.

Apparatus according to claim 10, wherein said bush
(81) is forced in the axial direction thereof at one
end by a stop ring (91) which fits onto a supporting
shaft of said thermal head, and at the other end by
a spring (94) which is inserted onto said supporting
shaft (24) of said thermal head.

Apparatus according to any preceding claim,
wherein said printing unit (3) includes a thermal
head (7) and the printing paper (P) is pressed
between said thermal head (7) held by a holding
plate (21) supported by a supporting arm (82) and
a platen roller (6), and prints the printing paper by
heating said thermal head while conveying the
printing papers, and wherein radiation fins (21f and
21p) on both said holding plate and said arm (22) of
said thermal head (7) adjacent and behind a centre
portion thereof.

Apparatus according to any preceding claim,
wherein said printing unit (3) comprises a thermal
head (7) for transferring ink from an ink sheet, and
a cooling fan (F) for cooling said thermal head,
wherein said thermal head (7) is controlled so as to
heat at a first position for printing, and not to heat at
a second position for printing and wherein

means are provided for, in the case where said
thermal head is at said first position, making said
cooling fan be close up to said thermal head, and in
the case where said thermal head is at said second
position, said cooling fan be separate from said
thermal head.

Apparatus according to claim 18, wherein said cool-
ing fan (F) is provided with a linear guide (97) for
supporting and moving along straight line.

Apparatus according to claim 18, wherein said cool-
ing fan is provided with a rotating mechanism (100,
M43) for supporting and rotating said fan.

Patentanspriiche

1.

Druckgerat mit einer Druckpapier-Zufihrungsein-
heit (1), einer Druckeinheit (3) zum Bedrucken des
Druckpapiers (P), einer Druckpapier-Abzugseinheit
(2), und einem Druckpapier-Férderweg (P4, P5)
zum Verbinden der Druckpapier-Zuflihrungseinheit
und der Abzugseinheit mit der Druckeinheit, worin
der Forderweg einen ersten Foérderweg (P5), der
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sich in die und durch die Druckeinheit (3) erstreckt
und die Druckeinheit (3) und die Abzugseinheit (2)
verbindet und sich nahezu linear erstreckt, um zu
ermoglichen, dall das Druckpapier hin- und herbe-
wegt wird, und einen zweiten Férderweg (P4), der
die Zufihrungseinheit und die Druckeinheit verbin-
det und auf dem Weg mit dem ersten Forderweg
zusammengefigt ist, aufweist, wobei die Abzugs-
einheit (2) und die Papierzufiihrungseinheit (1)
Ubereinander angeordnet sind und der zweite For-
derweg (P4) und der erste Férderweg (P,) lberein-
ander angeordnet sind, worin der Fdérderweg
weiterhin einen Sensor (SE3) aufweist, der sich in
einer Position zwischen der Zusammenfligungspo-
sition des ersten und des zweiten Weges (P,, Py)
und der Druckeinheit (3) befindet, und worin der
Sensor (SE3) dazu dient, das hintere Ende des
Druckpapiers zu erfassen, wenn es von der Zufiih-
rungseinheit zu der Druckeinheit beférdert wird,
wodurch nur ein Papierdetektor erforderlich ist
ungeachtet der PapiergréRe.

Gerat nach Anspruch 1, worin die Papierzufiih-
rungseinheit (1) mit einer Papierkassette (70) ver-
sehen ist, welche eine Papierzufiihrungséffnung an
ihrem Boden und ein Klinkenglied mit Trennklinken
(72a) zum Halten beider Seitenbereiche der Strom-
abwartsseite des Druckpapiers aufweist, und mit
einer Papierzufuhrungsrolle (1a), welche von der
unteren Seite gegen das Druckpapier driickt, um
eine Reibungskraft zu erzeugen, und das unterste
Druckpapier von den Trennklinken herausnimmt,
um es bei der Papierzufiihrung durch die Reibungs-
kraft von der Papierzufihrungséffnung zuzufiihren,
welches aufweist:

Herunterdrickmittel (75, 76) zum Herunter-
dricken des Klinkengliedes nach unten und
zum Erzeugen einer Forderkraft zwischen der
Papierzufiihrungsrolle (1a) und dem Druckpa-
pier durch Austiben einer Druckkraft auf das in
der Papierkassette enthaltene Druckpapier in
dem Ubergangszustand von dem Stillstands-
zustand zu dem Papierzufiihrungszustand;
und

eine Papierfiihrung (74), welche in dem unte-
ren Bereich der Stromabwartsseite der Papier-
kassette vorgesehen ist und das aus der
Papierkassette beforderte Druckpapier fiihrt.

Gerat nach Anspruch 2, worin Mittel (71d, 72c) vor-
gesehen sind zum Positionieren des Klinkengliedes
in der Position, in welcher das Klinkenglied im
Bereitschaftszustand in der Papierkassette aufge-
nommen ist, sowie in der Position, in welcher das
Klinkenglied in dem Papierzufiihrungszustand von
der Papierkassette mit einem vorbestimmten
Abstand abhangt.
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Gerat nach Anspruch 1, 2 oder 3, welches Gerat
eine Capstanrolle (4) als eine Antriebsrolle, welche
das Druckpapier beférdert, und eine Andruckrolle
(5) als eine angetriebene Rolle, welche sich gegen-
Uber der Capstanrolle befindet, enthalt, worin die
Capstanrolle (4) sich auf der umgekehrten Seite
der Druckfliche des Druckpapiers und die
Andruckrolle (5) auf der Druckseite des Druckpa-
piers befinden und die Capstanrolle (4) auf ihrer
Oberflache Reihen von regelmafig unter einem
Winkel mit Bezug auf die Papierférderrichtung in
angeordneten Vorspriingen (4c) aufweist innerhalb
eines vorbestimmten Bereichs und in einem
Abstand, dessen Richtung senkrecht zu der Win-
kelrichtung innerhalb  eines  vorbestimmten
Bereichs ist.

Gerat nach Anspruch 4, worin der vorbestimmte
Bereich der Winkelrichtung weniger als 45° und der
vorbestimmte Bereich des Abstands 0,1 mm bis 1,0
mm betragen.

Gerat nach Anspruch 4 oder 5, worin die Vor-
sprungreihen an der Oberflache der Capstanrolle in
der axialen Richtung der Capstanrolle in zwei
Bereiche geteilt sind und sich an beiden Endberei-
chen des Druckpapiers befinden.

Gerat nach Anspruch 4, 5 oder 6, worin die Capst-
anrolle (4) mit einem Handgriff (65) versehen ist,
welcher einer Bedienungsperson ermdglicht, die
Capstanrolle manuell zu drehen.

Gerat nach Anspruch 7, welches Mittel (4h) zum
Bewegen des Handgriffs in der axialen Richtung
der Capstanrolle aufweist.

Gerat nach Anspruch 7 oder 8, welches aufweist:

einen Sensor (SE,), welcher erfasst, daR® der
Handgriff aus dem Gerat herausgezogen ist;
einen Motor als eine Antriebsquelle der Capst-
anrolle, welcher ein Haltedrehmoment erzeugt,
um eine freie Drehung zu verhindern durch
Stérung der angelegten Spannung in dem Fall,
in welchem der Motor nicht antreibt; und

Mittel zum Abschneiden des Stroms zu dem
Motor in dem Fall, in welchem der Sensor
erfasst, dall der Handgriff aus dem Geréat her-
ausgezogen ist.

Gerat nach einem der vorhergehenden Anspriiche,
worin die Druckeinheit (3) einen thermischen
Druckkopf (7) enthalt, welcher so bewegt wird, daR
er nahe an oder getrennt von einer Andruckrolle (6)
ist und das Druckpapier durch Erwarmung des ther-
mischen Kopfes bedruckt,

worin der Druckkopf (3) gestiitzt wird von einem
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Stitzglied (21), welches mit Bezug auf die Achse
der Andruckrolle neigbar und in Vorwarts- und
Ruckwartsrichtung mit Bezug auf die Foérderrich-
tung des Druckpapiers bewegbar ist, und der in
einer vorbestimmten Position der Andruckrolle
durch ein Fuhrungsglied bei der Bewegung zu der
Druckposition positioniert ist, welches Gerat weiter-
hin aufweist:

einen rechten und einen linken Rahmen (84);
ein Paar von Stiften (84a) benachbart dem
rechten und linken Rahmen, deren Achse par-
allel zu der Achse der Andruckrolle (6) ist; und
eine Fihrungsplatte (21g) an beiden Enden
eines den thermischen Kopf (7) haltenden Hal-
tegliedes (21), welche die Stifte (84a) berihrt
und den thermischen Kopf (7) positioniert;
worin das andere Ende des Haltegliedes (21)
von einer Stitzbuchse (81) gestltzt wird, wel-
che drehbar um eine Stiitzwelle (24) des ther-
mischen Kopfes (7) durch eine Feder (82)
geschwenkt wird, welche die Fihrungsplatte
(21g) in der Richtung driickt, dal3 sie immer in
Kontakt mit den Stiften (84a) ist.

Gerat nach einem der vorhergehenden Anspriiche,
worin die Papierzufihrungseinheit (1) eine
Andruckrolle (5) und eine Capstanrolle (4) zum
Befordern des Druckpapiers enthalt, und worin die
Druckeinheit (3) einen thermischen Kopf (7) und
Mittel zum Bedrucken des Druckpapiers durch
Ubertragung von Farbe von einem Farbblatt (S)
enthalt, wahrend ein vorbestimmtes elektrisches
Signal an den thermischen Kopf angelegt wird und
das Druckpapier anliegend an das Farbblatt zwi-
schen dem thermischen Kopf und einer Andruck-
rolle (6) hindurchgeht,

worin die Andruckrolle aus mehreren Rollen (5)
zusammengesetzt ist, welche unabhangig gelagert
sind und koaxial und in der axialen Richtung sym-
metrisch angeordnet sind, und

einen Sensor (SE3) zum Erfassen, dal} das Vorder-
ende des Druckpapiers in der Mitte der Rollen vor-
gesehen ist, und ein Reflektor (69d) fir den Sensor
in einer Position entgegengesetzt hierzu vorgese-
hen ist.

Gerat nach einem der Anspriiche 1 bis 11, worin
die Zuflihrungseinheit (1) eine Andruckrolle (5) ent-
halt zum Fordern des Druckpapiers, und worin die
Druckeinheit (2) das Druckpapier bedruckt durch
Ubertragen von Farbe von einem Farbblatt (S),
wahrend ein vorbestimmtes elektrisches Signal an
einem thermischen Kopf (7) angelegt wird und das
Druckpapier in Anlage an das Farbblatt zwischen
dem thermischen Kopf (7) und einer Andruckwalze
(6) hindurch geflihrt wird, welches weiterhin auf-
weist:
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oberhalb der Andruckrolle (5) einen Sensor
(SE4) mit einer Emittiereinheit und einer Emp-
fangseinheit, zum Erfassen einer vorbestimm-
ten Markierung (N,-Ng) auf dem Farbblatt (S)
zum Suchen des Anfangs des Farbblatts; und
einen Reflektor (7f) an der Endflache des ther-
mischen Kopfes (7), der als eine Fihrung fir
das Farbblatt dient; und

worin der Befestigungswinkel des Sensors
(SE4) gegenuber dem Reflektor ausgerichtet
ist zu der Zeit, zu der der thermische Kopf (7)
die Position erreicht, in der der Anfang des
Farbblatts erfasst wird.

13. Gerat nach einem der vorangehenden Anspriiche,

worin die Druckeinheit eine Kassette (8) enthalt,
welche eine zufiihrseitige Spule (105a) mit einer
zylindrischen Gestalt enthalt, auf welche ein Farb-
blatt (S) gewunden ist, und eine windungsseitige
Spule (105b) mit einer zylindrischen Gestalt, die
das Farbblatt in dem Zustand aufwickelt, in wel-
chem ein Ende jeder Spule nach aufRen frei und
parallel ist, und bewirkt, daR die Spule sich inner-
halb einer Oberflache senkrecht zu der Mitten-
achse hiervon dreht, um das Farbblatt durch
Ubertragung von Drehmoment zu der aufwickelsei-
tigen Spule aufzuwickeln, welches aufweist:

einen Fligel (110c), welcher mit dem einen
Ende der Spule in Eingriff ist, welches von der
Kassette frei ist, und ein Drehmoment zu Spule
Ubertragt;

eine Rollenscheibe (110a), welche gleitbar den
Flugel (110c) stiitzt und eine Welle (110b) auf-
weist, deren Gleitlange lang genug ist und die
sich integral mit dem Fliigel dreht;

eine Feder (110d), welche den Flugel in Eingriff
mit der Spule driickt, und die eine Verlange-
rungskraft hat, die gro® genug ist, um die Kas-
sette aus dem Gerat herauszubringen;

eine Fihrung (107), welche die Kassette gleit-
bar stutzt; und

einen Anschlag (110e), welcher die Kassette in
der Vorrichtung gegen die Verlangerungskraft
der Feder anhélt und die Verlangerungskraft
der Feder freigibt, wenn dies erforderlich ist.

14. Gerat nach Anspruch 10, welches aufweist:

eine Rolle (88), welche parallel zu der Achse
der Andruckwalze drehbar angeordnet ist, ein
Druckglied (22) fiir die Berlihrung des thermi-
schen Kopfes mit der Andruckwalze, und die
das Halteglied (21) druickt, indem es befestigt
ist und durch die Feder (82) gedreht wird, und
eine Regulierungsplatte (87) welche an dem
Halteglied (21) befestigt ist und nur die Auf-
wartsbewegung der Rollen reguliert.
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Gerat nach Anspruch 10, welches aufweist:

zwei Magneten (89, 90), die in vertikaler Rich-
tung magnetisiert sind und von denen einer an
dem Halteglied (87) befestigt ist, und der
andere an einem Druckglied (22) in der Weise
befestigt ist, das derselbe Pol beider Magnete
einander entgegengesetzt ist,

wodurch nur eine Aufwartsbewegung des
Druckgliedes (22) durch die Reaktion der
Feder (82) reguliert wird.

Gerat nach Anspruch 10, worin die Buchse (81) in
ihrer axialen Richtung an einem Ende durch einen
Anschlagring (91) gedriickt wird, welcher auf eine
Stltzwelle des thermischen Kopfes aufgesetzt ist,
und an dem anderen Ende durch eine Feder (94),
welche auf die Stitzwelle (24) des thermischen
Kopfes eingesetzt ist.

Gerat nach einem der vorhergehenden Anspriiche,
worin die Druckeinheit (3) einen thermischen Kopf
(7) enthalt und das Druckpapier (P) zwischen den
von einer durch einen Stutzarm (82) gestitzten
Halteplatte (21) gehaltenen thermischen Kopf (7)
und eine Andruckwalze (6) gedriickt ist, und das
Druckpapier bedruckt durch Erwarmen des thermi-
schen Kopfes, wahrend das Druckpapier geférdert
wird, und worin Strahlungsrippen (21f und 21p)
sowohl auf der Halteplatte und dem Arm (22) des
thermischen Kopfes (7) benachbart und hinter
einem Mittenbereich hiervon.

Gerat nach einem der vorangehenden Anspriiche,
worin die Druckeinheit (3) einen thermischen Kopf
(7) zum Ubertragen von Farbe von einem Farbblatt
aufweist, sowie einen Kihlventilator (F) zum Kih-
len des thermischen Kopfes, worin der thermische
Kopf (7) so gesteuert wird, dal® er an einer ersten
Position flr das Drucken erwarmt und an einer
zweiten Position fiir das Drucken nicht erwarmt,
und worin Mittel vorgesehen sind, um in dem Fall, in
welchem sich der thermische Kopf in der ersten
Position befindet, den Kihlventilator nahe bei dem
thermischen Kopf anzuordnen, und in dem Fall, in
welchem der thermische Kopf in der zweiten Posi-
tion ist, den Kihlventilator getrennt von dem thermi-
schen Kopf anzuordnen.

Gerat nach Anspruch 18, worin der Kiihlventilator
(F) mit einer linearen Fihrung (97) versehen ist fir
das Stltzen und Bewegen entlang einer geraden
Linie.

Gerat nach Anspruch 18, worin der Kiihlventilator
mit einem Drehmechanismus (100, M43) zum Stut-
zen und Drehen des Ventilators vorgesehen ist.
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Revendications

Appareil d'impression comprenant une unité d'ali-
mentation en papier d'impression (1), une unité
d'impression (3) pour imprimer sur la feuille de
papier d'impression (P), une unité de sortie de
papier d'impression (2), et un circuit d'achemine-
ment de papier d'impression (P1, P2) pour raccor-
der ladite unité d'alimentation en papier
d'impression et l'unité de sortie a ladite unité
d'impression, dans lequel ledit circuit d'achemine-
ment comprend un premier circuit d'acheminement
(P2) s'étendant dans et a travers ladite unité
d'impression (3) et raccordant ladite unité d'impres-
sion (3) et ladite unité de sortie (2) et s'étendant de
facon presque rectiligne pour permettre audit
papier d'impression de se déplacer suivant un mou-
vement alternatif et un second circuit d'achemine-
ment (P1) raccordant ladite unité d'alimentation et
ladite unité d'impression et se raccordant en série
ou au passage audit premier circuit d'achemine-
ment, ladite unité de sortie (2) et ladite unité d'ali-
mentation en papier (1) étant positionnées I'une au-
dessus de l'autre et ledit second circuit d'achemine-
ment (P1) et ledit premier circuit d'acheminement
(P2) étant positionnés I'un au-dessus de l'autre,
dans lequel ledit circuit d'acheminement comprend
en outre un capteur (SE3) agencé a un emplace-
ment entre la position de jonction desdits premier et
second chemin d'acheminement (P2, P1) et ladite
unité d'impression (3), ou ledit capteur (SE3) sert a
détecter le bord arriere de la feuille de papier
d'impression lorsqu'elle est acheminée de ladite
unité d'alimentation a ladite unité d'impression, de
cette fagon un seul détecteur de papier étant
nécessaire quelle que soit la taille de la feuille de
papier.

Appareil selon la revendication 1, dans lequel ladite
unité d'alimentation en papier (1) comporte un bac
de papier (70) qui comprend une ouverture d'ali-
mentation en papier a sa partie inférieure, et un dis-
positif a taquets comportant des taquets de
séparation (72a) pour supporter les deux parties
latérales du bloc de papier d'impression dans le
sens de l'alimentation, et un rouleau d'alimentation
en papier (1a) qui est pressé contre le bloc de
papier d'impression du c6té inférieur pour engen-
drer une force de frottement et retirer la feuille de
papier d'impression la plus inférieure desdits
taquets de séparation pour la faire passer par ladite
ouverture d'alimentation en papier grace a ladite
force de frottement lors de I'alimentation en papier,
comprenant :

un moyen de pression vers le bas (75, 76) pour
presser vers le bas ledit dispositif a taquets et
engendrer une force d'entrainement entre ledit
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rouleau d'alimentation en papier (1a) et la
feuille de papier d'impression en appliquant
une force de pression sur le bloc de papier
d'impression contenu dans ledit bac de papier
lors la transition dudit état d'attente audit état
d'alimentation en papier ; et

un guide de papier (74) qui est prévu a la partie
inférieure en sortie dudit bac de papier, et des
guides pour les feuilles de papier d'impression
acheminées depuis ledit bac de papier.

Appareil selon la revendication 2, dans lequel des
moyens (71d, 72c) sont prévus pour positionner
ledit dispositif a taquets a la position dans laquelle
ledit dispositif a taquets est logé dans ledit bac de
papier en attente, et a la position dans laquelle ledit
dispositif a taquets déborde dudit bac de papier
d'une distance prédéterminée a I'état d'alimentation
en papier.

Appareil selon la revendication 1, 2 ou 3, ledit appa-
reil incluant un rouleau d'entrainement (4) en tant
que rouleau menant qui achemine les feuilles de
papier d'impression et un rouleau de pincement (5)
en tant que rouleau mené qui est agencé en face
dudit rouleau d'entrainement, dans lequel ledit rou-
leau d'entrainement (4) est agencé du coté opposé
a la face d'impression des feuilles de papier
d'impression et ledit rouleau de pincement (5) est
agenceé du cété d'impression des feuilles de papier
d'impression, et ledit rouleau d'entrainement (4)
posséde, sur sa surface, des rangées de picots (4c)
agences réguliérement suivant une direction angu-
laire par rapport au sens d'acheminement du papier
dans une plage prédéterminée et a un pas dont la
direction est perpendiculaire a ladite direction
angulaire dans une plage prédéterminée.

Appareil selon la revendication 4, dans lequel ladite
plage prédéterminée de direction angulaire est
inférieure a 45°, et ladite plage prédéterminée de
pas s'étend de 01, mm a 1,0 mm.

Appareil selon la revendication 4 ou 5, dans lequel
ladite rangée de picots a la surface dudit rouleau
d'entrainement est répartie en deux régions dans la
direction axiale dudit rouleau d'entrainement et est
agencée au niveau des deux portions d'extrémité
des feuilles de papier d'impression.

Appareil selon la revendication 4, 5 ou 6, dans
lequel ledit rouleau d'entrainement (4) est pourvu
d'un organe de préhension (65) qui permet a un uti-
lisateur de faire tourner manuellement ledit rouleau
d'entrainement.

Appareil selon la revendication 7, comprenant un
moyen (4h) pour déplacer ledit organe de préhen-
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sion dans la direction axiale dudit rouleau d'entrai-
nement.

9. Appareil selon la revendication 7 ou 8, comprenant

un capteur (SE2) qui détecte si ledit organe de
préhension fait saillie a I'extérieur de I'appareil ;
un moteur en tant que source d'entrainement
dudit rouleau d'entrainement qui engendre un
couple de maintien pour empécher la rotation
libre en modifiant la tension appliquée dans le
cas ou ledit moteur n'est pas en mode d'entrai-
nement ; et

un moyen pour couper le courant alimentant
ledit moteur dans le cas ou ledit capteur
détecte que ledit organe de préhension fait
saillie a I'extérieur de I'appareil.

10. Appareil selon I'une quelconque des revendications

précédentes, dans lequel ladite unité d'impression
(3) inclut une téte d'impression thermique (7) qui se
déplace pour s'approcher ou s'éloigner d'un cylin-
dre d'impression (6), et imprime la feuille de papier
d'impression en chauffant ladite téte thermique,
dans lequel ladite téte thermique (3) est supportée
par un élément de support (21) qui est inclinable
par rapport a I'axe dudit cylindre d'impression et qui
est mobile en avant et en arriére dans le sens
d'acheminement du papier d'impression, et est
positionnée a une position prédéterminée par rap-
port audit cylindre d'impression par un élément de
guidage lors du mouvement vers la position
d'impression, ledit appareil comprenant en outre
un cadre droit et un cadre gauche (84);

deux goujons (84a), l'un étant adjacent au
cadre droit et I'autre au cadre gauche et leurs
axes étant paralleles a l'axe dudit cylindre
d'impression (6); et

une plaque de guidage (21g), aux deux extré-
mités d'un élément de support (21) supportant
ladite téte thermique (7), qui est en contact
avec lesdits goujons (84a), et qui positionne
ladite téte thermique (7);

dans lequel l'autre extrémité dudit élément de
support (21) est supporté par un manchon de
support (81) qui est entrainé en rotation par un
axe de support (24) de ladite téte thermique (7)
au moyen d'un ressort (82) qui force ladite pla-
que de guidage (21g) de fagon a étre toujours
en contact avec lesdits goujons (84a).

11. Appareil selon I'une quelconque des revendications

précédentes, dans lequel ladite unité d'alimentation
en papier (1) comprend un rouleau de pincement
(5) et un rouleau d'entrainement (4) pour achemi-
ner la feuille de papier d'impression et dans lequel
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l'unité d'impression (3) comprend une téte thermi-
que (7) et un moyen pour imprimer sur la feuille de
papier d'impression par transfert d'encre depuis
une feuille encrée (S) tout en appliquant un signal
électrique prédéterminé a ladite téte thermique et
en faisant passer la feuille de papier d'impression et
ladite feuille encrée entre ladite téte thermique et
une platine (6),

dans lequel ledit rouleau de pincement est consti-
tué d'un pluralité de rouleaux (5) qui sont suspen-
dus séparément et agencés coaxialement et
symétriquement dans la direction axiale, et

dans lequel un capteur (SE1) pour détecter I'extré-
mité avant de la feuille de papier d'impression est
prévu au centre entre lesdits rouleaux, et un réflec-
teur (69d) pour ledit capteur est prévu a un empla-
cement opposeé.

Appareil selon I'une quelconque des revendications
précédentes 1 a 11, dans lequel ladite unité d'ali-
mentation (1) comprend un rouleau de pincement
(5) pour acheminer la feuille de papier d'impression
et dans lequel ladite unité d'impression (2) imprime
la feuille de papier d'impression par transfert
d'encre depuis une feuille encrée (S) tout en appli-
quant un signal électrique prédéterminé a une téte
thermique (7) et en faisant passer le papier et ladite
feuille encrée entre ladite téte thermique (7) et une
platine (6), et comprenant en outre :

au-dessus dudit rouleau de pincement (5), un
capteur (SE1), comportant une unité d'émis-
sion et une unité de réception, pour détecter
une marque prédéterminée (Na-Nd) sur ladite
feuille encrée (S) pour repérer l'en-téte de
ladite feuille encrée; et

a la surface d'extrémité de ladite téte thermique
(7), un réflecteur (7f) associé audit capteur et
servant de guide pour ladite feuille encrée ; et
dans lequel ledit capteur (SE1) est réglé avec
un certain angle en face dudit réflecteur au
moment ou ladite téte thermique (7) atteint la
position ou I'en-téte de ladite feuille encrée est
détectée.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel ladite unité d'impression
comprend une cartouche (8) qui contient une
bobine latérale d'alimentation (105a) de forme
cylindrique sur laquelle est enroulée une feuille
encrée (S), et une bobine latérale d'enroulement
(105b) de forme cylindrique sur laquelle s'enroule
ladite feuille encrée, chacune desdites bobines
ayant une extrémité faisant saillie a I'extérieur et les
deux extrémités en saillie étant paralléles et faisant
tourner lesdites bobines dans un plan perpendicu-
laire a I'axe de référence des bobines pour enrouler
ladite feuille encrée en transmettant un couple
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auxdites bobines dans le sens d'enroulement, com-
prenant :

une ailette (110c) qui s'engage avec I'extrémité
desdites bobines faisant saillie de ladite car-
touche et qui transmet un couple a ladite
bobine ;

un disque d'enroulement (110a) qui supporte
de fagon ladite ailette (110c) a pouvoir coulis-
ser, qui comporte un axe (110b) dont I'étendue
de coulissement est suffisamment longue, et
qui tourne solidairement avec ladite ailette ;

un ressort (110d) qui pousse ladite ailette pour
engager ladite bobine avec ladite ailette, et qui
posséde une force de compression suffisam-
ment importante pour chasser ladite cartouche
de l'appareil ;

un guide (107) qui supporte de fagon a pouvoir
coulisser ladite cartouche ; et

un élément d'arrét (110e) qui arréte ladite car-
touche dans l'appareil en s'opposant a ladite
force de compression dudit ressort, et libére la
force de compression dudit ressort lorsque
cela est nécessaire.

14. Appareil selon la revendication 10, comprenant :

un rouleau (88) qui est monté a rotation paral-
lelement a I'axe dudit cylindre d'impression,

un élément de pression (22) pour mettre en
contact ladite téte thermique avec ledit cylindre
d'impression et presser ledit élément de sup-
port (21) auquel il est fixé et qu'il fait tourner par
I'intermédiaire dudit ressort (82), et

une plaque de réglage ou commande (87) qui
est fixée audit élément de support (21) et qui
ne commande que le mouvement vers le haut
desdits rouleaux.

15. Appareil selon la revendication 10, comprenant :

deux aimants (89, 90) dont I'aimantation est
dirigée vers le haut, l'un étant fixé audit élé-
ment de support (87) et l'autre étant fixé a I'élé-
ment de pression (22) de maniére que les
cotés des deux aimants de méme polarité
soient opposés l'un a l'autre,

d'ou il résulte que seul le mouvement vers le
haut dudit élément de pression (22) par I'action
dudit ressort (82) est réglé ou commandé.

16. Appareil selon la revendication 10, dans lequel ledit

manchon (81) est forcé dans sa direction axiale a
une extrémité par une bague d'arrét (91) qui est
montée sur un axe de support de ladite téte thermi-
que, et a l'autre extrémité par un ressort (94) qui est
inséré sur ledit axe de support (24) de ladite téte
thermique.
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Appareil selon I'une quelconque des revendications
précédentes, dans lequel ladite unité d'impression
(3) comprend une téte thermique (7) et dans lequel
la feuille de papier d'impression (P) est pressée
entre ladite téte thermique (7) maintenue par une
plaque de support (21) supporté par un bras de
support (82) et un cylindre d'impression (6), I'unité
d'impression imprimant la feuille de papier
d'impression en chauffant ladite téte thermique tout
en acheminant le feuille de papier d'impression, et
dans lequel des radiateurs a ailettes (21f et 21p)
sont agenceés sur ladite plaque de support et sur le
dit bras (22) de ladite téte thermique (7) au voisi-
nage et en arriére d'une portion centrale de celle-ci.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel ladite unité d'impression
(3) comprend une téte thermique (7) pour le trans-
fert d'encre d'une feuille encrée, et un ventilateur de
refroidissement (F) pour refroidir ladite téte thermi-
que, dans lequel ladite téte thermique (7) est com-
mandée de fagon a chauffer en une premiéere
position d'impression, et ne pas chauffer en une
seconde position d'impression et dans lequel

des moyens sont prévus pour, dans le cas ou ladite
téte thermique est a ladite premiere position,
approcher ledit ventilateur de refroidissement de
ladite téte thermique, et dans le cas ou ladite téte
thermique est a ladite seconde position, éloigner
ledit ventilateur de refroidissement de ladite téte
thermique.

Appareil selon la revendication 18, dans lequel ledit
ventilateur de refroidissement (F) est pourvu d'un
guide rectiligne (97) de support et de déplacement
le long d'une ligne droite.

Appareil selon la revendication 18, dans lequel ledit
ventilateur de refroidissement est pourvu d'un
mécanisme de rotation (100, M13) pour supporter
et faire tourner ledit ventilateur.
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